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(57) ««] 

© J: 5 Jft * U * ^ H * n - H fa DNA (RNA ) S J: z/tttHk 



w 11—50 3 012 

Ca) 2, E?y##4, K5H#*6, J: tfE?iJ#^ 8 Otf'J ^7*iM' 

i: < t it 70%|nj--c*j 4 * y % 's is* j- k ; «t a 

Cc) (a)t fc|i(b)*)>H i; ^ ^ 1,*+ K07 v/^ y h t*oT, 1^7^ 

3 . msi# "J * * i/ .+ *• Ka*N*c* * > 1 1 je«co * y 7 ? v* + k. 

'1 . UtsE * 'J 7 7 V * * K?W* ^ A DNA-c* £ , 1 K fifift^ * 'J 2 * V + 

* Ko 

P 

(a) ATCCgit # % % 75981-?- «fc •) 3 - K ? *l h 7 5 7 * 

#t 2> # 'J * K tr a - KT * 2 Kft ® y 7 7 u * K ; 

(b) (a)co * ijji^l/*^ >M '/ "J ^ -C X L# , #-3»* y 7 7 V .* K 

(c) Ca)i£fi(b)?)#y77l'tf^K<a777'7> hT*oT, R7 9^> 

hri^fc <H 50.2 7 k z> yjyt'sio 

y ^-/-r- k 4* a - 2 usiflto* y .2 7 * k ; 

Cb) (a)<9 # >j 27 i,**- Kfc'W r y 7*<fXL®, K 
CO Ca) £ £ Cb)?> * 'J 7 7 * K07 s )9* y bV$>r>X, f&7vV.*> 



(3) *?*-T- 11 -503012 

Ca) ATCG^ff $^#75976^ \z$i Jl^DNA^ «t i) ~ji - K? 7 ^ / M£W i 
Z> # 'J * •/•}• K * 3 - Ft -6 ffijfcJH 2 K ?ii«*> * 'J .* 9 V t i - K ; 

(a) ATCC^. |t .§^^75979-^-n £ 2 *i £ DN^C J: *) 3 - ]-?il47 ^ ttE7!l * 
4 # 'J * :/f • K * 3 - K t Z> 2 K fi!&^ %9 V .* -/• K ; 

(b) (a)<7)*'.j ^ ? nc-M ■/«; ^-f X L®-. * * l'* * K 

CO (a) $ fz it (b)co >H 'J %>/ b'<D V *7 7 / > b "?^> o "C , |8(77^p<V 

1 0. BWiJt-^ 1 <7)^t ^ U*f- K 1 -2 "S V*i- Kl713i: LT^Sti* a - KE 

i i . Bjq 4 t ? iij t ^ y gtE$y * *f 4 * »j * K * a - K1" 4 , 

1 2. EW§M3-3*>J** Kl I/**' ]'2185t LT ^" S *14 a - KE 

'*1J**i-4 , Sl$ffi 1 1 3E>R<&# 'J ^ * U**- Ko 

1 Ei>lJ#-9-6U*«*L4T.* y»E*14:*1-4'K , J'<7*f- K4ra- Kt6, 
8B*fl 1 fcliB*©* ') 'A 9 V Ko 

1 4 . E*1J#43- 5<^)>c >; U*+ K 1 -.5? 9 KM74fc LTT< 5 *t& a- KE 



C 4) 11-503 012 

1 5 . KBI*-!* 8 3 ft* 7 5 J REM *#t * * 'J * 7*^ K * a - K7 & , 

1 6. K51J#-S5- 7 <^>t ? V**?- K 1 Kl301t L"C^ ? ft* - Kffi 
5«J JttSx K&A 1 5 M cEftcD jK 'J % 9 V * f- K 0 

17. »#«2Uffittol*»fc£#1-*^i'*-o 

2 1. ^5Rffl2i:|ii.ffi(7) DNA i;^^-/ , J^'f XuT6|-C*t), j4«oG * > A* 1MB 
2 2. WT^ft6^^^£ft*<-**'J^7-f- K : 

(ii)ATCC$gt|i:^.^75981-^, ATCC£*£t ^£75983-5^ ATCC2 ft #^$75976 
■is-, ATCC££t$^$75979-{§-<7>cDNAK J: *> :j - K 3 ft* # 'J * '/+ K, ft ^ CM- 

2 3. ffiM2 2K%\LW.<Drt i )'<:f1- \'\'-nti>\mo 

2 4 . a}#JR 2 2 KE*fc»K'J K**Sttfkt* < fk'&1lfo 

•Jb-te"C*oT, »*«U4 K«i*«i)'ft-&-*w«r«*a«*ttJft*Klfi!^-*-*:i:e 



(5) 15*7-1 1-5030 12 

2 7. 0,9 >^^R|6-frV*^3'-Ott1*'ft*W* 1 »-*iftR*#"l"*A#w*1B 
7* Ko 

2 9 . fi§5RS 2 2 fcllftOtf V x ]'Ktt?2> 0=7 3*-- X 
G ? > y < * Ritt-fr U -I: -/ 9 -i%m-tZ>mH&t%.%W\'-k79- ') if > V «t 
fi*fb**:0MR 1/ -b :/ 9 - oWttft* Ifl**- ft jK i rt: Witt a 1" ft J»*£&$iiT ft 

3&«tt*y'<'/f- KM££U^ft**f*£Tftfc#<^7'U*7^*-yT : 
G 9 V R £Kr W-b :/ ? - £ ft ffl ft fW«& t $ £ W 4- 'J A* v K t 4r 

##?-£ft.T-?S ; 
Kn»-/^-Ki|s-&-r ftssu #> KoffttfcftfHi-ft.T.e ; Jtf 
j&'JtfV Kj&'&G £ ^'^R^u^^-fciB^ft^fcfcSE+ftiJi* 

£i2.&"f ft 7'u-trX 0 

3 1 . ft liitlj > -//ur|ioffi$tH 2 2 l-Slfto* ') 1-'$- - K1"ft$ 

n jc sni {•-- # »t ft ffe« * w -t ft x.n * &f?-f ft , ksa * * k w r ft 

£i£ Bf-f ft £W CO^feo 

ft IfS £ &3"r ft x ^^-/n-t^ 0 



(0) tt&W- II 5 0 3 0 12 

t h G 9 > 'V/ TntS-fr U-t 7"* - 
CJ:^ - K**i*jKy*-/*- K, if)<t -? * * KiJ-fcO'* 1 )^-/ 

Ml-*. J: *) ifrWHc li , aMMO©*';**/*- Kli, t r©7 HRRaSV-f/*' 
--C&4 0 i«?RJtifiH:^-»*% i^^^^ffllfWT'C'd^r-GPRl, CPR2, CP 

£© J: -9 # 'J * :/-;■ KOft Hi * 141^^4 i t u M1" 4 „ 

*ftfc «k »J*^S*l*Cfctt, •|'5NC«M£*ftTv»4 (Lefkwritz, Nature, 351 
.•353-354(1991)) 0 *lj>jft|*«|'T(± 4 £ ft CO * V >*>7 M£ . G * ^^Ifc/u 

g<0^<o^co{fiJt LTtJU GPCv-fc-/$r- (fli&tf* 7 KWJ-'J ^ttfflttSMW 
i$<fc K-/*4 >t^T4 cpc V"te"/^- ( Kobil l<a, B.K.^, PNAS 84:46-50(1 
987) ; Kobilka, B.K.t,, Science, 238:650-656(1987) ; Bunzcw 3-R.f,, Natur 
e 336:783-787(1988)) ) , G 9 >'*9 W^ftSf^ X7-^^-^'^H ( 

) , fct,OHc7?-7---<.x- 9-9S*9%. (actuator protein) :/u 
Ti tfAfc i. V-fur 4 y*-r--£C) (Simon M.I.f,. science, 25 

2:802-8(1991)) a^f^ ft 4 a 

It 4 S% T fr. ;i/ it ■> 9 5 - -t' OtfittftT? & 4 e * ^ > K <* 4 BSSOfffttlt li 

x.^o G*^?Eli, *A"t> Hry^-*7fr.*BI^^ 9 --If COIIS* 
4 0 G^^M-^Sli, * * -e > V A: -/ 9 - K <fc >) ffittft 3 ft 4 t , GTPfcjg^C 
DP f - 



(7) I 1-503012 

5--l?KjB-£r+&o CTP<7)CDP^^oy|c^fi¥l±. G^'^H^ftfittKJ: 
•J *U G ? >/<*H*B/fc^*ffi14*»aKE-r. G J' vxp M 

K>< -f > tt , Mflfeft i tt#lll&£t ;u- "/ic <t *) $ H fcRSJfi <*^>) y ? * £ 

& j: (/we n: •/ * - <r> x KikmAnQLtyfym Kim* -f * - * # tt 

o 

frt&> #j20~30 T /»<7)iiif>w7o<^)ff:?r-?n/:«*14«>ttW4:^tr ! {)«5 

t*lir*fc*tWH3*i4*l>89lll«ttail5*CJS'& , 1 _ *o -<^7 7 5 'J -O* > 
A-OflllOfflli: LTIJU 7 KH-'J >frffl1£, x>K-b'J>\ cA 

MP, T't'/vV, AX*';^|Rx n-fi^'J^v l-uhzy, tc X ? -~ >- , h 
d > if > „ * --. y % gpj&M iii* )V*> S -A ~f >■ -y & I V ; n k > , j^ftttfl > 
•»M j. > 77 a *j A )\> x -h "/ 9 - £ fc'7)«j* if hHZ> 0 

*4 fc*Afc*i&->'^ ^7 -r Kfc-fr4:^l£1-4ttfcJ*> 2 o«IM^- 

3, TM5, TW6, £ J: 0>lM7t £ *LT^4 0 TM3(J £ £ -> ^-j- MkjIU Wig 

->xr -f >$&c75'J yHMt* J: tf'flfi JUL (^"^ 5 f-Mkf £1*7 r fMk 



(8) IfcKfl 1 -5030 1 2 

•\z79- (fflx.**\ jj-TFI/yH:'/?-) fcoi/«T, "/iJ'N v + 1--tf A 
* J: / * »i4MW9 * H: V * — + 1 - -K fc J: 4 ' J > BMfc li , u -fe V * - 

fc#/t<5*i> to*U»iG* >><*R*S#V*y*-©R*ttG»fcfc * 1 Hi 

t, fc , TM5<7> -i r g y % W6cd 7XA y -f > , ii «t 0-'™6co 2 £ |±TM7?) 7 -i- - • ^ 7 V 

--. ^ i tz ii u -> > ii i „ ij # > fc ra at ^ o 

G 9 v /< ? Rft'-fr U- -fc 7* * - Ii , ^tn = i#©G * /-^gcJ: »)ft*?>lil 

Johnsons, , Endoc. ,Rev. ,10:317-331(1989) £$1$?) d t ) 0 G 9 >'*9 

®9>ef*:/3-~v Mi> iMJ&rtTll^Wt^WttffiiraJSStafcft^fiZ^i 

7i^- S:«^tW fc «*t * o G * y 9 R£& V Az 79 - <nm&%$dk<r> ] ) 
> BMbii > V' < o;j'?>G ^ > /< ? Rttft u -i: y'9 — <DG 9 y >*9 W& k<nM'&<o 

G 9 >><9 Rtt* H: 7" * - ii, wa»»8irt fci#>T ttfH ? 
*itv>& 0 WAtf, K-/<4>»i+«f.#|f*fc*ttiM35'a:«i»ei*R-c*»> 

* 1* li k h *BjK & o 

*3£IJJ O 81 WJSifiifc J: *ui\ fc hG*V/«^JMS-frHr^-*rj - Ktft* 



(9) i 1-503012 

4XISI*a«-1-*fflftx.tt*tJ:o'r, i^J^ftsK'J*-/* K£j£4-;74 
*ft W O 4 & ? *■> 4* 4 to ?m I <t ii «f , t <o J; o 4 ; J ; 'J x 7? ■ K H W7 * tftfM 5 

* & IJH 4- *J <T> to m £ J: *uf , TO <o G 9 V * 9 & U -t 7* 9 - # 'J x 
•b>-f 7>7 7 > h , toXtf/tt: £ *l T / ft E& £ #7 4 BCfll "C 

- >; ^ -/-;• k , **Lb<ow&ttifflkWtoi VWmfo. tti&, t/t-f f * t * -f 7 



(10) «*T- 1 1-5030 12 

li 11 v K£-fr £ S3£B-r & c t K X -j T G 9 > ? Sift" fi- V -b :/ ? -&fi&s>itf£ 

* £ W <n $ ? t> £ *» ft tti i «t *i «r x G ? > *< >; ® IS £ u -b "/ * - ft IK £9! k 

A rail-*- *> ft & i liftB K W + & ffll&tt £ It Ui t i> tz *> <D® Wf 7 v -t -f #Jfc 
Slit' -C** 0 

tl. E31i!fcfi*» 373(t)U|DNAy — -y*r— (Applied Biosystems,Inc.)££I v> 

PR] 6 (±. CPR2 (_L<7)fr) it M*UfciMfcfife;*-l (h^mn Endothelial Differ 
entiation Cene-1) (EDC-1) (><7)fr) i: £>M«97 -i / KffllKlfl^WI^'C&i 

o 

m 7 li , GPR3 ( h<75f?) tthG .» V/V/ flft-fr H: 7* 7*4 ^ 

^7P-A (ORF) (T^t) i- <7) [H) 6D T -a /«ttR1Stf>ffil*T?*4o 
08li, CPR4 t - 7 h 'J +- 7 7 v (orphan) g 9 V fiHi -fr U-t T** - ( 



(U) « 1 1-5 03012 

*%W<D 1 o<7)^j fHK J: *uf , 121 1 - 4 <7)W:te<7>7 i / ®BD?!J (K5I#£ 2 , 

4 , 6 43 <fc O'S ) *«lJh* 'J^T** K, £ fc|il994ipl2;j 160 KATCCggt 

§^^75981y- (GPR1) , £75983^- (CPR2) , £75976£ (CPR3) , $75979.^ ( 
CPR4) t LT#5t3*lfc*u- y^cDNA{.:J: ij 3 - K 3*14 * 7**- K 

Ml ? *lfl* 4 „ GPR1£ a - F-t 4 'J' 'J * ? U- * f- K II, fc h 8 &(ttJE & * (^cDNA? 

-f :/ 7 ') - -eft ? *i to »i«jgffi) JMSfr \s * ^-V74'J 

-t-:ra&-f4 0 £*wi, 2967 y s^&o * ^ ^- k+** 

^5|P^ <75CPR2;K 'J « ;/->• K* 3 - \f-fi «K .51 ? V * K fi, K MJFIK, 'frIS 
, J3 J: (J& M.m- h WW. £ ft# 2) o CPR2 £ 3 - K1-* # 'J * * 1/ * K(JL t h 

lfcftfcl3v^i|*OffiEM4&jj*U 383T5 7»OtWK*'fc'^M%c|i?-ttli 
J:O t 52%o«Hfttt4:lr+4o CPR2i.t^-r£iS : iirKj'i-'J Kfc LTU, 'T-fvy 
K K. i-n r K fcJrttV ;b7 KVt'J >A £ ^tf £*145& J , 

, fcJ:tfPR#-Mt*3tt#4,, GPR3£ 3 - K-*-*#9 Jt* U**- Kli> t hW 
^J**^(7)C0NA7^ 7/7 0 -T»J(L?*lfco £*U*tifF&fK)UG* V/<*BM6-frl/ 
4:7\*-7t =■ 'J-HWia-fa»o 2937,; y&ge&tf)* yy<*R*3- 

4 >^*7 l^-Afc^-fro £7>* RU\ tl>G^>A 
* ft-fr v -t 7* 9 - * - 7* y u - 7 V y y 7 v a c ft S »fij£«>ffi Rtt: * w< 



(12) 1 1 -503012 

*5 J; xj :/ 9 v * - • > #W <b ft * *>\ - ti <b K KSSe ? *i 4 v> 0 
$.£|}f] c?)GPR4,K ^ ;/1 • K £ a - FT & # i 'J * 9 V * f ■ K li, t h 4>BGL PR 

l?attKrt Jle^cDNA^ >f '/7 'J - -C^g ^ 3 *l fc 0 £ it fifHiSM K G ? 

is. 
a 

- KT*>*-7 , > 'J -?-' r >.rv i^- A*£tf, £<o? 8 li> 

- v y > G * > Rtt-S- H: 7* * - Kififc <> & WSj£<^ * L . 291 7" < 

i&ftffjfc 'J 7/ > Yb LTIi, h u > fc: > , V * * 4 * , J; liu 'htitfatMfc W '/■ 

•C* "9#&o rtJM*U K4ra- Ktin- KEflltiU b9 l ~ 4 (EFHifr-y- 

I9#47)\ *4i»»lif«y- KE»1^ C , *ft:J- K^Sffli JtJ±*SS«5 
ttAUT, 11 -4 (ICJI* "5- 1 , 3, 5 *5 <t 7 ) (^DNAi^|i^|tL^cDN 

T*£*-» 4 : 'J * 7f- Kwrj - A ; j£*M>* ') * 7* • Y<r>n-Y 

fijfll (13 J: K l£ U T ? t> 4 4 ^ - KEPJ) * «t 3 - KEFO ( Wx. l*. 



(13) ft&^l 1-5030 12 

? <b U x IS 1 - 4 (KWI#-* 2 > 4 , J3 <t 0» 6 8 ) ©*5cT 5 J 1ft E 

ttoT» *5Sijn«» m~4 (E»u*-*2, 4, afccto-'s) u^i-toti*] 

4te;tf 'j^7f- K£3- K"M#'J 3* I'd"*- K, i^ffKfOJ: ? fctf'J* ? 

K©3tafeft*fttro £*>M#UU Ml -4 (KM#-9-2» 4, efcjtfs 
) «o tf 'J * TV- K 4 tft&ft L £ ? o - > c7)cDNA{,: J: >> a - K * *l t # V * 
K«7?^^F, JS#*ifc»ir^a^Sr3- K-f4 0 £ 4) J: t 4 * * l' * * 
KBMEttH* B&3c£ft, ^iWiDlfcliliPA^^^to 

*iJJjn*it»±E-Cji« Lfc «t i l-x # 'J * * M->- Klix B*J l - 4 (EFMfr^ l 
, 3 > 5 H X V 7 ) Cyt 3 - KEW $ Jiftgt L£?n-y?)3- h'KWX 

f£x#tE+z>*hyMki-$L'mtx~$>z> a - kim** Li#4 0 a{R»»-c&3n«r 

— ij — Rjy lc -f A "Cjft-n 3 ftfc 3 - KEHIirttLW*. v-^-EW 

W jltfv - *r - EW UtatM&ffi.* G0S-?«) *«fltffl?*i 

^<*BCft*tlJ^ h-'/t-a-f* (Wlson, I. Cell, 37 



(14) 1 1-50 3 0 1 2 

* 

: 767(1984)) „ 

rt^-f -/•; x-thxvztr *wffl*'t , "cffl^ < b*i.4jn 

j: of 7 ) (?>cDNA£ jjt#jj£ |_ /» cDNAi.: J: tj n - K ? n 4 U£» * V * K t #!H 

* 4 v> «t , z<r># 'J ? * V.+ + Kli, ^H^J<^ # D ^ * l' 4 -f I* C/W V 9 ^ 

tt&LTVfcv*, ^4 < k tfS L < li3Qfcft, * LT J: I < \t 

k <>50.tt&fc4f+a>K'J X? M-> K-c* »j(94o *«J: -9 fc^'J V 
**Kli, K9!|#-?- 1 x ? V<r>tz$><r>, #1 x. tf c <o # ' J %9\>is1~ 

TJt1^<b*l#4o 

fts£rt 5 ;&2?i: 3 ^vLifc&tffcfctt-CMi £</>,, ffftttt-** *14 # 'J X * 
* KOERU ftfctfK'HifcJ: *) KMi4* K<07 ; yWE'jflJU:, 



(H) #3*1 1-5 03 0 12 

1^1 1 — 4 4, ft & J: 0*8) cottar 4 

KtfgSrtf-f&iK i £li$3tL£cDNAK«fc a- K£*l&7 < / £#7& 

*-y-2> 4. 6*^:^8) <^*'J^:/^ Ki/cJiUH: L/jcDNAi- 3- K?n^,* 
9 ^ 7"f- F£*/» i tftk^ *<D£nbtt>) * -/* • K t * JB n& ^ M ^ * WHIfife * 

<r> # y ^ 7'-i- k a , x. * y x k > xf&<o# y * -/-> i* i t i * & 

tJ: On- K ? ft * # U * -/*■ WW if* * K fi*#4^ *jfc»*T*Qf »i % 

CO i o w±o 7 y »»*?4H5W r x j m®& i £ li r 5 y (Jtl 

S L<IJtfil#T5 "Cil&Sft, -eLTCl^J: 7? 
$2; »i itett n - KK J: "J - K 3 ft ft 4 7 4 y ««S"C* -5tU<, 4 tt 

■frifk-frSj (P>Jx.»fs #'Jx* l^v^y SU *>-ffc-6-*i t M-k 5 ft 



(16) tt&f-l 1-5 030 12 

flag r*»?iifcj H, fcKj&«*«>**«>iRi* 

? tl T v > 4' v X Jfco Jft K is v» X&ft-t 4 C, $ tz li£T ^ <b frit. ? 

*lTv>4|a]-<7)*"J Z * I* £ f* # ') * '/+ Fit, .^-^3*lTv>4 0 CO 

<t o ') X '/ KJi<<* * -co— §|S-e^> * LT/4 ;fcl*£4> J: o 4 

** 9 * // U * f • K 2 #Jt=K 'J * 7> K li, ifl)£ $90 •? ft, ^ L CO <t 

fclJB®fc&?tt4 7J\ itzit Y?'s-A7j-'s hZtifr) o Wx.tf 

> m% & W: 7* ? - j| f£ £ J# «i" 4 tz *> K L tz ft * ill * 



(17) #m 1 1-5 0 3 0 1 2 

i mm > SV40(7)^i9#: ; x 4 K : v r - v'DNA ; ,< 

* ^ d •> ; x .= K ; 7 v x 5 K£ <t 0*7 r - yDNV>iia 

off^pj ^ > fife <7>fr '/ * - t-fSt/Tl ? HfiJ. 

LTfi, KiWfclf <b 4 : LTR£ {JSV40-/ u * - '/ - , E^coVi lac£ fit 

rp> a 7 r - ->'Pl :/u is j: £ tcitm&£.y)m!&$> * <*» 

(7) 7 jk* |Aj -Cit^T-o^^ £M9|1- ■& c: 1 frfti *b *iT */> % {ill?) 7* u - 
- o J&SK '/ 9 - tt * , H J&o "j ;K v - a * <t - 

fc»i**V-f -7>»n\ &&WiflJ;ttj' E.co1i t;:fc>t& ;r J. ^ 1; ^jfoM&J 

H r > li -> 'J 4 1 otU:<!>I«7 - * - iafsT- £ ft** & o 

.™ c ? li * Stre P ton V ces > Salmonella typhimurium ) ; ( tnj tfgf. Q ) ; 

ELAfflflii (WJUi* Drosophila S2.fc J: ^Spodoptera Sf9) ; flMmWH (Wtx.U' 



08) II 5 0 3 0 12 

% OHO, COS | fz liBcwes.mfejji ) ; y •? j 9 4 )U X : MMJ&fc t'o ig«4ft± 

3 (5 1: Sftffl u li , * $9] li i , ± SET/t IKK jEft t 1 o JA± oKjril * S tr 

f£ ; pQE70 % pQE60 pQE-9(Qiagen\ pbs, pD10^ phagescript^ psiXL74, pblues 
cript SK^ pbsks N pNH8A, pNH16a, pNH18A x pNH46^Stratagene) ; pTRC99a % pKK 
223-3 s pKK233-3^ pDR540 s pRTT5(Pharnacia) 0 : pWLNEO v pSV2CAT\ pOC4 

4, pXU, pSG(Stratagene) ; pSVK3 > pBPV, pMSC^ pSVLCPharmacia) 0 Lri-U % 

:/ u * - - fl£J# f i s {?Oy ^7 .t.-.:j-)1> b ?>X7j.?— If) 

* - 4 v - * - * #1" *> fiB<7>'^ ^ — $"dtffl L"C, fT:I;^mSSco»lfy-^ 

<fc <!»l'bn/j«llMtt7*u J C-^-»*, "»acl, lacZ, T3, T7 % gpt, a Rr> PlJjJ: 
% *fl$SV40*$ j: offtjuj SV40, u • f. u 9 -f * 7. idLj * c^LTK, <t tfv 9 X X >? u 

oa mux, ssw hi>^imi.mmtm^m^L m*. 
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I-dtKU-v =5 >t:«t »5l)j£?tl ; {#«.CDavis,L., Dibner.M., Battey.I., B 
asic Methods in Molecular Biology, (1986)) 0 

i&m? >^fiiis IflaUiMm, ffll'lifN £ £Utfte^>m+Ti8$&7' 
&<> ^4%fe s i^ «t EFJU£*.*jfc±TftW s tifcSMaifc* u - ^ > * - 

^3 j: yt^jti^// Sambrookt 3i Molecular Cloning: A Laboratory Manual 

. S5 2KR. Cold Spring Harbor, N.Y., (1989) (Cc7)&3*'is t;£<* 

f *flsfflxw > h-c*»J, ifi'Sfi^lO-^jMObp-e**), Ijlliynt-^- 

sv40x > ^ y - , -»m m -ffuyj fr-AtDtiM'fu*:- ? - j-y ^y*y- , $ 

A <^ & $ M *' * - -7 a. > / n > * - , 43 «fc 7 r / r > -f A- 7s -r. > / n > * - 
<t (TSgiRv -A- (All x. tJ\ E. coli c? 7 > tf v 9 X tf S.cerev isi 

If, 7, * 7* ') -t 'J > S? -t * - -If CPGK)) % a g^- , )f«|:* 7s 7 7 * - -tf > 4 

*>A*fl4f *n- K1"4.+^ a y till* LfJUo Mffii&E 
flUJU HiiRB8ttE^Ji3i^ffl^»jhE9iJi:®^J4ffll*lT|ajZTt)*i4, 
UTs fttt£»i|MU JKBtoW* («*.»*, »«**tfctt»x.a»©ftSBft*fcli 
IMHtSftfclMS) MMtiMi'<-/*J- h'tfttTMLft* 5"<*ft*3- K 
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ftua«4ffift4ft)1i}±li, E.coli, Bacillus subtili\ Salmonella typhimur 
iun , fc^tfCPseudojnonaslg, Streptomycesjg^ & £ ^ Staphylococcus^ \K\<r)fe 

ftlttofr* ifriMHib^vib ix, M#\<Di£m{-'-Gm%ttm'<9 9-t±, 

HMtW? a - > » -PBR322CATCC 37017) <r> jjj ft- fl<ji W y h *£&7imi 

<7? J: -j 4 T|7PR(7)^? ? -li, fWJx. fif, pKK223-3(Pharmacia Fine Chemicals, Upp 
sala Sweden) £ ^ ^GEMl(Promega Biotec, Madison, WI, USA)£^£|. o ztlh 
(OPBR322 r#*ftj fflfttf, jggft 7"n -t- 9 -& X V$h$L2 Hi K g flf&ffiflj £ 
tit, 

btlft&o W%%®%Wh<Ommi s Cluzman Cell, 23: 175C1981)ks£® £ ft 
fl&1* WUtf, C127, 3T3, CHO, HeLa, feJrcWMl}*) #££ft*o WaiKl 
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K ^ -7 7 -f - v t K a * )[/T 9 -i Y if u-7 \ V 7 -y -f - % 43 ,£ u /• * 
u v 1- .^7 7 -f -o 'J&EfclCCT, * K<oH#f ■) ^refolding) n;*S 

:/u - y ii f % £g o.fc^^i n>j jfc-r 4 u - y & j: a'y / a ? n - > , 
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G >r« * JEWS fr 1,-fc -/ * - £ £38 3 * 4 <n K IB t> ft* „ ? -tt P 

£ £ tr o ioiH-x^'j- -•• > ^| Jffi (i , Per 92/oisio ( 1992^ 2 r 6 n 

£Rn fleas' *i-cv»4o 

-yyziib^&ikMwn-Ht, g ? > Wg&is-h-f ? - * ^ - v-th* 

v --• £ £ 12154 HiitUJ:^ l/-fc -/ - 7 > ^ =f.-.x h 

Z<r>* ?<)--•> rco J: 9 zmifct x x 'J - -"• > if* Jifctt&tt L 
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fifc<DX7 ') ^tt*Ut, Science^ 246$ % 181^296jf (1989ipl0 

fi 7 7 7 i/r. 7, Hi , G 7 y > < 7 S*£ £ Hr 7" 7 - * 4 JO fl& t @M 3 *l 
li> iEftttr \- i tz lir > 7 r/^x hri^tt^fcfcjHW'fcifci&l'* £*> 

MJcO^cO i •? 4- x 7 x ) - 7 ^#ffifi. G * > HiRS-fr H: 7\7 -ta- 1-* 
f 4 RNA£ Xenopusgp # ffl jgg, k $ A L > ■ H$ ft I C 1/ -t 7* * - * $ * & 1 £ * £ 

ti-„ -c-e-co n: t' 7 - wewdii s t v 7 h £x 7 - - > t*-t & % 

frKliHr-/^- 'J #7 KfciOU* y-->^3ft*'fk-frttli:&tt*ftftv & 

J5!) cox 7 'J - --• 7 7 t£l li , -f co ^ -t 7" 7 - 7i s * x * >; /< - * C i li D fc jfi 
IS t T i> 4 G * > A 7 ft H: 7* 7 - * o i co <* o 4 «co<ft 

n*^ x l- 4 fi r 7 h <7) 7 7 'J - - . 7 7' lis *DjJW#'t'..hSE«> iii:, V •(: 

7* 7 - otett-ft i (i * 7 * 'j a- *r o 2 & -> 7* • a/ m i 4 u-t •/ * - coffi'tt-fk 
coffigcot&w u «t *j ? ft# 4 o 

MlO^ifctt, «Ba&* iBUHr^ 7 - £#7£«^colf lift 'J #7 KOili-frOlfl 
#£&5eT&.I fctJ: 2>s 7 7 7 rf.-x h 6077 'J >^^^t;<> i^J:?^ 

ii s anna* 5 <o $ rfn u u -t t* 7 - * %n 7 4 i k g 7 > ^ 7 c u i» • t* 

7 - - K74DNA-C^»^ h 7 7 7 7 j- 7 h t *:r.|fi, * i CTffttSS 

coii^nco >; is-s b'<nftft.T-?mmti$&(ft%T> 7 ^--7 h 1 4r»ttsS*4'r.8 

-t7"7-^M^-r4Wlis f»J x. tiT , U -L-77-co^tttttco«ij7ElcJ: ^ «05e? *l 
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z> 0 n: - uite-fr-ri ^ kg>*^k x tfcviz? n* <t u smew a 

•&»± IMS 3*t*o 

& H: 7* * - £ ft«ft Sit frmm ? *l* -*"C G * > ^ * Wfr V -h V 
tf, /N*-^>y^, ttJOUl:, (urinary retention 

(WxJf, ftdUE, MS**, rfti©. miL. th^-, attfi 

* li ^ -7- > b yn®mi ^iJiGilles dila Tourettfcftff*) J: ^ ifeStt 
££- U -b ~/9 — T>9 3— 7 htiitZy l*J H t * £ t is <£ jft 

<*> ttiij 9p u # u > t *r ffl • c * i> o 

G*>><*Htt*V*7"*-fctt'fr1-4j^ G* ^ ^ ? H*S & Wk 7* 
x K(7?7 7^^ > hSrft*. i*Ui*«!^fl«ittjlB*X*LTi3t), LT 
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1 -t y x DNAJ (i RNA£ -fr L £ ft 3£ a* £ fjjtjflp & 1 K. ffl 1/ > *l# , C * h 

<?5|HltfeHfflffi«)lC»g3t?tl C-:$*b-£*,-Lee<^ Nucl. Acids Res., 6:3073(197 
9); Cooneyf, x Science 241: 456Q988) ; & J; t^Dervan N Science, 251: 1360( 

y J -f XL, f L fnKNAfr j' en G * ^ * fffe'-fr Hr -/.'/ — -OfflK £ :/u 7 
( T > :M: > X -Okano^ 3. Neurochem. ? 56:560(1991); 01 igodeoxynucle 
otides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton 
, FLQ988)) „ .hfti*>* I/* -/-KUtifc, *ffllfefc£&3;M5k ZilKt 

-;T, T > -k > * RNAJ fctfDIYtyf, g f > ft#&V-£-/9 -cog££Hi£ 

Mi'7> *:.r--.* HAi fc, lU^^G* > '^%.1foiiiVAz-f9- (Vt 

:©n:7"i'-ro77^>n fcftfro iiiiiy^rv Kttt-frL, -5-1 

St4*fe*?i>t:i&ttt4, cnut, G* *><*JMt-fri'-b7* -»:»-*-*•; 
aB^ttc^'pJdBifi:*^ 7 k k ii £&WMm* ±U<D £ n «tr> * r/.-.x h £ 
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fiTM&So G 9 H: -79-, 7>9 zf-.X K 3" 7, 

Mi* a« i-;*?^-^ t 'J 7 i T ffl i> t> o £<9<fc 9*jHfcl<;$U* 
ft&JS.fctt*, yjc, /'J-1:u-;k x.i'y-ju, te&Wttih 

ti i ott±o#$*atrSB£flt*y*ifc»i4f YZM?Z> 0 i <o <fc -) >i 

< t fc&io,, gAgteScot-cK^- 3 ft, f LT# < <D«2s -f-tl^fi 1 R 8 
■8A9»M*lix<:V»*-c!K^sn*, &<<n%ite, ftaSJfclJU l |.J t::#}i<V gA 

J* h (£ft FX-$>Z>) vKISWHtJfeoT. 4 > fcf jK"C<75££> 

J: ^ tt # 'j ^ KiD«ai: J: •) ffl u» & ft & a . i ft li L if L tf r«ffi-T«r*J 

t Of- tf n a 0 
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% o X , 1»iJx. tf » B'£tfa * Offlifeli % # ') * -7* Y Z n - K-f 4 * U 2 * V + 
*mtttitz, Gfsrt? 'm & V -b -/ 9 - U L # * £ <b ft X V » £ 

ifcfcl&WU i^tTteli, G* > S££r H: :/.^ — KolSfriir 
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o 

#S.ffi 4 fe H^mUMt i*£tt*fcfH-*-* fe £<0g£lr 7?t-f co-§f5 1 IX <D G 
t ]^G^>A-^Kite&^Hr7'^-iifei : -^fcft^^^^^t4'(B#fi > $*<7> 

»-3RWUJU*SS*l»4 (Saikic,, Nature, 324:163-166(1986)) 0 RNAjfcfcWic 

dnMjS*:, s ferae Hw^>fcAute/B«n-»ft. wt lt> G^x^ws-fr 

❖ »fe-&v*y^-!te»*rasJzj3J:o !! fiWf-t4feAkittffl**t^*o fll/ltf, X 
So sJSAKW* LfeffiWix 'J ? 1/7- -If A milt felifiMSi&Kolfci: X *) 
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%ft& I tz ^ t E J50 3 ti®& o 

KX oXWhfr^Zti'&ho ?£>C ^n->-fb?tl^DNA-b^> > Mi, !|$J$ 

v - it , r *» PCRl i tz it &f£ $ *i PCRu J: X ft SI $ *i - *«t r ^ "f V 
fcHSbfc* aftaiyiftsa^JWHJ: oT** ? tt* 0 

d^*i£'<njX**J: WAlix fofrmn? "JUMWkftk X o-ctB^-fk? 
*i# So R £ * E»H O DNA V 7 7 > ^ b J t , *W7< K4g £ y v > T 
K HI $ So i i -C* & »W v 5 V * > Y <r> it, *tit> o®mfi>&m 

ant t tz it 3& wmm ust k u v -c&bzun u r \h xmm ? *i % («x. ur , 

Myerst,, Science 230: 1242(1985) £g:Hg?) £ t ) e 

#£<^telT-OEyiJ<D<£<ffcli$ fc, .* ? 1/ 7 - HfffiSl 7 7 Hr>f (flll/Ltf, RNas 
efiiai^JiO'SlBigjfcii-fty.WiWKife (fllxJf, Cottony, PNAS, USA, 85:439 
7-4401(1985)) ) fcj: »> IJIJ f> jM: ? fift* c 

f6oT, *jf5e©»WiEy!)<?)ftfHli, />-f ~f x ) V 4 -tf — a >\ RNasefiJJg, 

S(RFLP)) sxtjffj iSHtoiWs -f u *? ? 4 y>f<r)X •? i-^ffiCioTlt 
Silvio 

o ^Ji«ffe'».l-.o«FJSofl5li*PIi6^-&!lZ»K* { **o ifcfe-fcft 



(30) 
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WiaSKifc^ftl*, Gjfllt, cDNA^PCRy^v- (#£ t< tfl5~25bp) £ 
MltT* ZtK**) SSftfllKv -7 *l#£ 0 3'*W?flWO 3 > tf .-r. - 9 -m 

t £ >f j n- >'<^7'-;u^/T]v>T^^i'i<jlffiia;^^5eCsublocalization)^sj^ 

ttft&o 7 ■/t4^*tC|n|#KftflJ ? H'Jtt^V 7 t' y fl\ jg 

li , -f * -->. Mr -If - ■> a V , eift'fl: v w - jSglJ t (flow-sorted 
Oficifli, 5(X)i^^600av^tV»-9iL</'CDNA-cfieffl?n#£ : 2,000bp 

m&fa@.ftK%£? z> x ijjS!v»nriijttt*i-*o FISH ii> est^oj^l/i^u- 

4.000** J: * L T 4,000 j: !}^: £^<md\ ftM^-g-silft 

fli, Vermaf,, Hunan Chromosomes: A Manual of Basic Techniques, Pergamon 
Press, New York(1988)£^jfl<7) z. t o 
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V McKusick Mendelian Inheritance in Man ft ? }l& (Johns Hopkins Uni 
versity Welch Medical Library^.* > y j >-CA¥BJ'ff£t%-&) 0 #c^-C, |u) 

& , ff Afl ft t #■ 1,MJ# t o W o cONAgcyij J tz it V J A B^ij <o&.% 

& o 

K h jSfirft ft€U* I - Hi K Eifc O $ ft tz cDNAti , 50 1 500 1 (7) fB) (7) ® ft ft«j 

*LT20kb&fch l jfify^tiKJlZ-rSo ) 

$ tz ii-t jt/xi—^Y »imvt> ^, *3&w»± * * .x 4wc#*s 

itft MfcSMfr, 4 £ O'uFabv 7 > h , i /t it KtybZl y -i 7" 7 'J -$>Sfo 

« 

•J ^ 7> F^fiMt-jK «t h , 4 tz MWto^vy 'J * 7> KflDft^- K <fc h # t> ti 
£ & »tJ- <b # 'J ^ 7"* K * J&*r 4 «»> U fit IB 3 *i# * 0 
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r£«fctf Mil stein, 1975, Nature, 256: 495-497\ h «; * - -?#fl5, K l*B*ffll}& 
/\>f-/"j K--r^5CKozbort, i 1983, Inmunology Today 4: 72) s fcJO'Hr-t 

y ? o-t^#*S4-*-4/tJ6«!)EBV'W VJ K-v##j (Cole C,, 1985, Mono 
clonal Antibodies and Cancer Therapy, Alan R.Liss.Inc. , 77-96^)^^ e, 

*l4 0 

«r « 41" * * U E« * *t fcttif C* BWMf »*.946, 778^0 * , 
#-f4£ Mfcifcfto&SH:ttffl?*i#4o 

» 

•? 4- %mn k mteztiK^zk wwm s n 4 ^ # -c* 4 0 r ^-c<o^ * * its 

7** K*»ditt*lff'C&ftIT* •) , *LT3*#KJiW*>7&'-e*4o 
»KJ6WUi»Hf1-4Ci:*^-7. ^9]*ffl# r t 1 -Cffiffl?ii2>fI^<7)ftfiJ[0iffi t .9?c(i. HI 

(iDNA 7 7^> > H'-li, ^2^<0»^ { ^20^1<T)i(!»}ifvSyffirtn r ^ffl ? tLi 0 
0 /< gcoDNA^20^250iji.^( OK ^- c> i *TA £ &ift* r ^'C'/fi'ft:3 *IZ> 0 #ie*>Wiai 
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1* o T to *)# 4 „ fttf fcte ^ Kifctt £ * 'J 7 * V A> 7 3. K $* _tf UtZ1& 
&lfflr7 7 ? * y I- O-iM X#BI»i x Goeddel.D. P>, Nucleic Acids Res., « : 

4 

057(1980) n J: ») & *i 8 % * r i") ^ 7 ^ K r ;u Sr fitffl U Tff to *L4 o 

*ift4 0 i<7>J: t 4- ffbJi* 'J .T>t ? K(i, 5 ' «j 7®£;frS f , itcT^ 
T~ wm-TX-V y&k ATPt fcigfly Lfc»ttttfgiJ<&:* 'J =r* ? Ki j£ 

iftMrt4 0 

ttJVn-tx^^i (Maniatis.T^ frlH, 146 W)<> fl6^tttt?*lTv»'fc»t*l 

tf\ ate »i fitu J: tffcft-c, is istfK- $ *U> *cfc DNA7 y 

^7 y J-O.S^g&fc f) lOtji. flr<7>T4 DNAij#_-tf ( r.j#--t?J ) 4rffl^"Cjfi(fc3 
tlflj 4 o 

«lJtCE«L^^IM''K ff^fe^(±Craham,F.fcj;^Van der Eb A. t Virology, 
52 : 456-457(1973)^) ^^uiCic^ J: i 

GPRlSra- Kt4 0M«iijri| (AT0C§et.ft .5 $7598%) 7*0 * X ? ftfc G * 
> * IIS & V-fc 7* ? - 7 * 1/ * f - KK9I <?) 5 '£ «t CK 3 '«S!?iJ ( ■> 

KKJU*» <) *s J: CPi^Hs? fctt LT3'(7)'^ 9 -5tf!H-*tl£-f 4 PCR 
* 'J 3*7 * K7*7^ v- */Bv»Ttt*!JKJfl||-*-4o CPR l7 * I'-'tf- KK99 

>J n"7 ? VX-f- K 7* v -Y V - f i , SC5?lJ 5 'GACTAMGCTTMTGAGTAGTGAAATCGTG 3 
' (B»|**9) *£U i*lfiHindIIIftfi|^.^g^ % -HU:H£< 7n Hr7 ? tl 
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U- -fc 7" # - 3 - KE ?IJ £ £ tf o 3 ' K W . 5 ' CAACTTCTACACCa CACGGTTGT AAATCAG 
3' (E?»J#^10) li, XbaI*uiarufflHBfl9 4 E59 * LT«v>TGPRl=i - 
KKW«>20ji>W*f-K**tr. WIR»iSaM£HU flUfaa* * * - PQE-9 (Q ia 
gen Inc. Chatsworth, CA) .t<r)W«m%»Q.Ktt&T*o PQE-9li> 8t4«fH 

(P/0) , »;#V-A»-fr»tt (RBS) , 64Hs$r*\ & «fc O t HlllB|«Xfftt« a - 
h*i-4o &v»TN PQE-9*H1ndIII^j:orXbaI-c}fiKk'j-4 0 iff Hfi!9!l 4rPQE-«H 

-f&o #CV>T\ ift&'ffifrtlS'Jnv'T, E. colift M15/rep 4(Qiagen IncO^Sam 
brook J.t^ Molecular Cloning: A Laboratory Manual, Cold Spring Laborat 
ory Press, O989)USe«<0#ISl.: «t Q ^ftfc&l-So M15/rep4|i;/^ 7 , - KpRE 
P^^nk'-^MtS, £*Ui, laclij -/l^^-frftfiU f U^/c 

ft?Z>o 7"y ~A< h'DNA^lJiffilL, fNffig$frWK «fc OWB+io 
frSofRfttti-^tf^a-^^, Amp (100^g/ml) £ Kan (25^ g/ml) tcopf 
fiUft L LBJ^^ £ £ (t £ Ofc (0/N) « Jjfi * -fr * 0 Q/Htff*«j £ ffl 

V»Tl:l00^l:250©jfC-Ac*l*4Jft*»»Cje«1-*o iMJfe*, ^ft^l* (° 
.D/ uo ) *«0.4i:0.6toWK«:*4-eJ>*S**o IPTC ( [.fv/ut: 

jI/-B-0-^ .+ if ? ? Mrf^/vKJ ) Zmt-X l"M©ft»»flfH1-4„ 1 
acl -/ v 4}- _ fc^ffrlfrfk-f* i fc ^ X *) , P/0«:J»ft (clear) Ljtfc-'H&SI 

WiivI«/97^ (•.: J: V) z. <DBm^-^mtZ> (Hochuli, Ec, x J. Chrom 
atography 411 : 177-184(1984)) 0 GPR1£ 6 W/ 7 - v y HC1 (pH5 . 0)-e A y A ji- 
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, 5 ct 0= 3 'EJ1K*iJlrt-4o 5 'J * V* -> K"/?4 v- it 

, BgyiJ 5 'GACTAAACGTMTCAOCCCCACA7C00CA3 ' (Eygft-gll) £*itfHi 
ndlllflj^=gg^ ^ti < 7o -fcx 3 ft£ * V n<r>m t m.*Wr < J tit 
frbteiS&XfT'*-}- V <7)GPR2 ^ - KStflJ £ & 0 3 'EM > 5 ' gaagtcfacac 
G^ACT/CTCCATCCCCCCCX; 3 ' (K?!|##12) jjt, ttalffittCfflffiWfrKy!***, 

> iBIlffilSSt^^ (Qiagen Inc. Chatsworth CA) .l-.olMRl&SKglHfcK 

Wlt-rio pQE-9fi, i)i<$LVam& , Mlotttt&A (° ri ) , IPrc HiflB 

oTtgT/u^-^-^ (P/O) , 'J#V-AjWf-fti»tt (RBS) % 6-His^ 

*\ *J:0 , WR»#aJtt*r4- Kt* 0 pQE-9^HindIIIjs j; ofXbal-cJB 

itt & 0 J»*BEfrll £ PQE-9U ifctt U f LTliXf-/>?^^ tfRBSfr 3 - ]** 

5/ rep 4 (Qiagen Inc.)£Sambrook j.^ Molecular Cloning: A Laboratory M 
anual, Cold Spring Laboratory Press, (1989)}- siM^MK X *)^©fA-$+ 
& 0 M15/rep4|jt : /7X 5 KpREP^^^^ 3 *„ -*Ui, laclij y 

£H21U ^LTiit*^^ i/>»tt ( Kan ') «rft4i-2>o 
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mg?>183g%l4:-6-tr*n->£, Amp (lOO^g/ml) £Kan (25,, g/hrt) k<oM 
***B3EUfcLftgttKiJtt4«[#Je«'C-ift (°/N) #Jit* •£*><> 

V>Tl:W0^l:250^JtT*«iR4Je«|»»cSMi1-*. Mlfe*\ "0^**** (° 
.D. ,0 °) #0.4fc0.6i<^WK>5:£iTifJia?-£4o IPTC ( Uv^e 

)V-Q-D-<f- * if ? ? hey/->KJ ) *JDjL-C1"*^>*»»*K1-4 0 iptc Ux 1 
acl ijT-l/yt- «-^m^k1-4 i t K J: >9 s WfSlfc (f^O t jie^S 

£9£4>jgft4»&H}K'!"£ (HochuH, Ee>, 3. Chromatography 411: 177-184(1 
984)) „ CPR2jt6M^T--y>HCl(pH5.0)-C3ir5A^e,»aiL^ *LTS£<7)§ 
ttT, 3 M ^T-v>HG, lOOrfl.j i;^a, y 

jfettW 3 

U*f- K7*y --f (i, E?0 5 ' GACrAA/^XTTMTCCCCTCTTTCTCrcCT 3 ' (ETUff-? 

E?!l% 5 ' CMCTTCTACAGTCACACACTTGTACrAT 3 ' (E5D## 14 ) li> Xbalf&ftKffl 
awafcEfll*^** <£ LTS^TGPIttrj- KE?!J?>19;* * K**tr. ftOKB 

JW156a^^ (Qiagen Inc. Chatsworth CA) ±.<r>%m 
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, iPiqHOTU6^n*-^-*/<v-^- (P/0) , i;#y-A*«tt (RBS) 

, 6-H1s??\ * J: WHMttffitt* a - Ki"*. 3kv»-c, pQE-9frXbaI*$ j tfXb 

% M15/rep 4(Qiagen, IncOfrSambrook J.fc, Molecular Cloning: A Labora 
tory Manual, Cold Spring Laboratory Press, C1389) 3R<^> ^ IS I- «t 'JB® 



Jfc+4 0 M15/rep4|i 7*7^? KPREP^^jfc^a e- *$*fth» lacI 

9rSo«»***tr^o->*, ^ (lOO^g/ml) fcKan (25^ g/ml) i<om 

.D.' 00 ) ^0.4fc0.6fcoMK44*TiiJfiai*4 o ^"C, IPTC ( Ryyaf 
acly ^vrx-y— Sr^e^k-r* £ t K«fc «9 , P/0*#Hfc (clear) titte^H 

*>«jd*»#"*-*o mmz*t>K3- 4s$wt®m$#z 0 *v>-c» wnasrjt^^ 

K«£ >9 £0?^ffi^f»)iS|-r4 (Hochuli, Ef,, 3. Chranatography 411: 177-184 
0984)) . GPRB^eM^T-vVHGCpHS.O-c^^ATi^igtllL, -tL"CS40 
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o 

v-l±, gB?TJ 5 ' GACT MACCTTMlTXTrAACOCTTAACACC 3 ' (^#-§-15) £ 

JiliHindllliwiiggffgip^, **lk*6< 7n-t*3*ifc*>/<*R*>Ji}6*Sfi7 

3y«*<9&* 4l9**V**K<oGPR4 3 - KEJB*#tfo 3 'E?IJ> 5 'GAACTT 
CTACAGTCAGGCAGCACATTCATT 3 ' (E$|##16) |±, XbalffifttcftttftftS?!! 

*UTjRv»T©CPR4 3 -KE3fiJ©205t^u*f-K*^tf. MRB$9tttt* 
«S»a^^*-PQE-9 (Qiagen. Inc. Chatsworth CA) JbOMRBMftKtt 

fc-f*. PQE~9ii, ft&ttjmtt (W) , «BlO«t!lfe^ (ori) , IFTX^ajs^r 

tB7n*-*-*ti/-*- (P/O) % 9#v-A«jf-MMi; (RBS) % 6-His*^ 

, **ffWR**IMfc*3-K**. rtE-9*HindIII fc juOfoal-c^t; 

tip ««Ey«J«rPQE-9t*et, * LTfc^f-W^fcJtfRBSfca- 4 

EWfcW >7l^-A-eJfAi-4 0 ^-c, 3liftfi#«*fflv»-c> E col i ff M15/ 
rep 4(Qiagen Inc.)£Sambrook j.p^ Molecular Cloning: A Laboratory Manu 

al, Cold Spring Laboratory Press, 0989)uE«O^«Hc J: *j^ft*K»-r4 0 
M15/rep4|J7'9X5 KPREP4?>£&?) 3 e- *^1"4o £*Ui, laclij^i,? 
*-4:»mU f Uifc*tv^i/^itt (KarT) *#3-t4 0 ^K3S&#£ 

•9 Ctet 4 o 

»rSo1!|S6!fe)^-&tf^n->^, Anp (100^g/ml) £Kan (25^ g/ml) t^ffi 
**»3teLfcL^fi(|in*Jt4»#Jg«-C-lft (0/N) J8fiS*-£4 0 O/^^fe^ffl 
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aclij y i7F1&mt+2> itCit), p /°frfS}fc (clear) Litfc^l&m 
OiQtD iWlfe*3fet3~4l*HJi«[3**o *V»T % 

K£ <9£«>$ftd>fefl!tlT% (Hodiuli, Ee,, 3. Chromatography 411: 177-184 
(1984)) 0 GPR44 r 6M/7-vVHG(pH5.0)-r*9A^f)^tBL> *LT?l£o 

a) , j3xu ! 2*My)\<?T*> (mm) \~m&+io tw*«t-coi2>»pi© 

o 

7 9* 5 K, CPR1 HA^^ir, * - pcCNAI/Amp (Invitrogen) 
■TZo ^^-pcDNAI/Amptf&T «r**T4 I 1) SWO&Jife^ 2) TVfcfv 
y>Irtt*ft*, 3) E. colifcftfcA, 4) #yy SV40,f>ba 

^fl'X^tfsMtfMS*** V*9Jito*<Ox.\£ Y-7fcttB-f& (I. W^son 
, H. W1man > R, Heighten^ A Cherenson N M, Connolly > & £ yrR, Lerner % 1984 

, Cell 37 767) 0 feffy?>,*>r%^<oW>?y<Q]&£izl:V), HAx i> h - 7 * g 

at t * ft # * ffl w» % x. * v * s & ft®, aj 55 * ¥ & k. * « „ 

GPR1* 3 - K-T 4 DNAEfl (ATKg|t#^*75981^) 2 007"^7-^ 
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fflV>XPCR^J: *)®%ti> : 5 V?-f7- 5 'CTCCMCGITKCACCATGACTACTCAAATG 
CTC3' (EJIJ#-^17) ji, Mndmftg, HJfca K>#fe*&**GPRl 

3 - Kffi51J<^18jSl * Is** Yi&b ; 3 5 ' CTAGCTGGACTCMGCOTACjTCTGGGAC 
CrOCrrATCGCTACCAOGCTTCTAAATCACG 3 ' 18) |J > XhoI$# % gJfR#il:=r 

K>, HA*$r, tfGPfUn- KE?jOft&<9l5** K (#jk=J Kvii'S- 

-ATj»#LfcHA^#£<GPRl 3 ~ KEyS, HA*^fc|*«?-4flf{*M&fM:3 

KV, ^^^Xholgpfir^^-tfo PCRtgfflDNA^^^jO >^jj;0 f ^^^- (pcDNAI 
/Amp) H1 ndIII& X Xholftij KgfjgfC J: *) Tg-fkL, ZLXW&tZo iSifSiS 
E. coli SURE|fc (Stratagene Goning Systems, La Dolla, CA) 

E-DDCTTWN^^ j; t)^*.? ^7x^ M"4 (3. Sa/nbrook^ E Frl 

tsd\ T Man1at1s x Molecular Cloning: A Laboratory Manual, Cold Spring L 
aboratory Press (1989)) „ CPR1 HA? H^f&SLfc, JfeMtttSfSiJ <fc U% 

&itfc&K£ yj&B-fZ (E, Harlow, D Lane, Antibodies: A Laboratory Man 
ual, Cold Spring Harbor Laboratory Press, (1988)) c $B)}&£, YyVKJ 2. 

. zixMmzftmmmi i^^mm^^ Naci, 1% np-4o, 0.1% sds % 

1% NP-^tO 0.5% DOC^ 50nM Tris(pH7.5)) -cfem+Z (Wlson, I.fc, ffl±3 
7:767(1984)) „ ijfflM^iJ «k W^SfecoW^ir^ HAfftHift^y $ a - ^Jl- 
iiL#K<fc IJifc&3-£*>„ ifc&L^V^JJ*^ SDS-PACE^j^-c^f* 

0 

QOSlffl flfe lc ^ >t & x.CPR2(Q%^ 

7*5*5 K, CPR2 HA£ x ^ ? * - pcCNAI/Amp (Invltrogen) ^t>^i»tio 
^^^-pcDNAI/Ampii^T^-g-^r-r* : 1) SV4Qf»KigA> 2) 7 ^ fc?-> ') V» 
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t£»f5*> 3) E . coli'«»fe^. 4) SV40f > h n V «£ 

x>^jlli«»**^>/<^Jlft*©xeh-7*»cWlSi-* (I. Wilson, H Ni 
man, R Heighten, A Cherenson, M, Connolly, &£XfR Lerner,. 1984 Cell 

37 767) o mto*>jl9X*»e>M9ir9)M&K*t)s HAx M \ - ~f £ UWft i> 

CPR2* 3 - K1-*DNAEyO (ATCC£§£#-s§-£75983^) £, 2 o<7>7"7^ v- * 
fflv>t"PCRUJ: IjtflSfS-*-* : 5 V?-f 5 'CTCCMCCTTlX:<^CCATXX7ITCXnTXKAC 

CTGG3' (ie^J##19) I*, Hindlllgp^r, ^tLK»< tS*&3 K>^*>tt4 6 CPR2 
a- KEFJOI87 * l^^-f- K**tr : 3 'EOT 5 ' CJACCTOjACTCAACCCTACrCTQGGAC 
CTCGTATCCOTACCWjTCGATCCCCGCiTXiC 3 ' (Eft ##20) Ji, XnoIfUfir, flJRtfjba 

»cffl»»4il5!l**tro *tU9>x., PCRjt^ Hlndlll^, ^7U 

KV, £J:tfXhoI§&tir££-tf» PCRigflgDNA??^ y h^J:^^ (pcDNAI 

/Amp) £, Hindlllij.ttFXhoIftijitat^uJ: ijfB-ftU. * LT&*b"*-*o ifcSig 
E. coll SUREjfc (Stratagene Cloning Systems, La Jolla, CA) tc^® 

>Vhw#«SrWIS5-«f-e«K1-*o ttfciLGPI^ISS*)*:*"^ C0S$ms£DEA 
E-ODORAN^i-,}: »)^?^--CF7l'X7x^ M"4 (3. Sambrook, E. Fri 
tsch, T Maniatis, Molecular Gonlng: A Laboratory Manual, Cold Spring L 
aboratory Press. (1989)) 0 CPR2 HA^ '//^f^ii:, fe#t£&88 <t tfft 
^it^S^ 'Jjfcttt'* ( E . Harlow, D Lane, Antibodies: A Laboratory Man 
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ual, Cold Spring Harbor Laboratory Press, (1988)) 0 jfflfl&fc, hfyxy*. 

, ^UT«Bm ; Sr#S«teS'iC RIp Alt«f«[a5aiW NaG, l%NP-40, 0.1%SDS, i 
% NP-40 % 0.5% DOC, 50nW TrisCpH7.5))-Cv§^f iCVHlson, |BJ_L 37:76 

7(1984)). «BJj&?gj»«j* J: I«£*J|tfikoW#4\ / * o - 1 *#t*K 

&ffiW7 

7*9 X 5 K> GPR3 HA£, ? - pcDNAI/Amp (Invitrogen) #><s>ttMM-4 0 

^^^-pcDNAI/AnpiifilT*^-*-*-* : 1) SV40ffiSJfeA. 2) T^^^UV 
s 3 ) E coli&3»|s&, 4 ) # <J ij > ft ^40j > r a v & 

<t0 t ^';7T'-Mb§l5ffi^«&<CMV^D^-^- o ^4CPR38(fe^ fc.fctf* 

9 9-9>#V 'J n-yflst*o **i*9>x.> ft**.? >'<?Jt&?l 

x>-9*#jlli«tt*fR^V/<^f|S#^>ifc:h-yjC*H£:-J-4 (I. Wilson, H tti 
man, R Heighten, A Cherenson, M. Connolly, &£zfR. Lerner^ 1984, Cell3 

GPR3fc 3 - K1-*DNAgB5-l| (ATCCgg£#-§.»75976t) £, 2 0(0^7^7-^ 
fflV^TPCRKJ: »9fl?l6-ri : 5 V^W 5 ' CTCCAACKTTCCCACCATGAACACCACAGTA 
ATC3' (s^9#-^21) HindlllfU^, **ifc»< K;/*$>i&4*GPR3 
3- KEJIlO 1 ** * u#f- Ktfrt> ; 3 'eyij 5 'CTACXJCC^CAACCCTACTCTCCCAC 

<7TCCTATCXXrrA(X^ACGCATCCATACAAATCT 3 ' (E^lJ#-f-22) |J, XhoI§&#, ^f^^ik 
3 K > » HA? ^, £ <t tfGPR3r7 - KE9l^ftHk«> 1B X * V* * K (#lt 3 K > li 
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V- A"CiB#L^HA^^ijjs£<CPR33- KBJJ, HA* it 

AI/Amp) £ s Hindlllijj: uOQmlmiH&Stc J: SflHfcU iSifc 
x E . co11 ' SURE|^ (Stratagene Cloning Systems, La Jolla, CA) £|£ 

EAE-DEXTRANjfc \z X 9 &3Pi^ ? 9 - T h 7 > X 7 * ? h 1" £ (3. Sambrook E.Fr 
1tsd\ T Maniatis, Molecular Cloning: A Laboratory Manual, Cold Spring 

f 

Laboratory Press (1S89)) 0 CPR3 HA? y,-<p J&$t'l*lSMfcfc <K 

&Sitl*&fcJ: 'Jt^tilt-i (E. Harlow, D. Lane, Antibodies: A Laboratory M 
anual, Cold Spring Harbor Laboratory Press, (1988)) „ hy>7>y 

U *LTjWJ&4r#IB«Stt*I (WfWffi^ClSOiW NaG % i% NP-40, 0.1% S 

DS> i% NP-40, 0.5% DOC, 50nM Tr1sCpH7.5))-Cy§^-$-£ (Wilson, I.fc, ft 
Jt 37:767C1984)) 0 «v§^i3<t tf^JgAOW**, HA^^fi<j^y ? n- 

COSffl jjg, UfeltSjgftj. CPR4<7)|fe% 

h\ CPR4HA$>, ^ ? ? - pcDNM/Amp (Invitrogen) ^t>tg#-t4o ^ 

ate^ 3) E. colifcfijg^ 4) #>j »; >#-ffj* % SV40^> hnyfc.fctf 

3fc^K4 >7 WATjB^StlfcHA^fcn- K^ONA? 5 > 

CW7n^-^T-c5:K?tl.*o HA^li. ft* J: 9 fc^f > 7 Jl/J^ 

■f#KH«<ISftf ^>^^SS*<Dxe h-T'KMJSI"* (I. Wilson, H N1man 
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, R. Heighten, A Cherenson, M. Connolly, &£XfR. Lerner, 1984, Cell 37 
. 767) 0 y;l?M^v>"*?y<wiiL&K£ V), HAxfc: h — 7&fSfil&"i"&iju 

7*9*5 K«*7. h?? y-tWTfclE**-* : 

fflV^TPCRlC i. *)mm+Z : 5 Vy-f V- 5 'CTCCAAGCTTCCCACCATGCTAACCrrTTMC 
(EM*-?" 23 ) lix Hindlllg&ft, **IU8< HJ&3 K>*»&*&f 4 CPR4 
3- KE?0ol8jt * V*f- K££tf ; 3 'E51I5 ' OiftOCTOGAOTCAACOCTAOTCnXGAC 
GTCCTATCCCTAGCAOGCAGCA^TTCATTCT 3 ' (K?!l#-?- 24 ) I±, X*&&HL* fl"flf?jL 

£S£v>) lcffl*lfl3*EW**tro **t*it, Pafc*WU Hinding^, 

l/-A-C»^tfcHA^^»|g<CPR43- KEfll, /K^^* .ifc 

AI/Anp) £ s H1ndIII i 3 < j:0 ! XhoIfti 1 Mgf5gtc c ):i5^kL, *tT3fc»1-*, 
ii-g-fe^ E. coli SUREflj (Stratagene Coning Systems, La 3olla, CA) \z 

»S«fcU Bfi<S»^«lfe*7>e->'J yjglltyv- ht»ttL, *LT»t£ 
3 n^- 0 ^yX^ K^*BS£»#*<b4* U -5" LTiE LV> 7 

£DEAE-DEXTRANj£i* j; ? — ~C }~ y V Z.7 x. ? Y~t~i> 0. Santbrook, E 

.Fritsch, T Manlaris, Molecular Cloning: A Laboratory Manual, Cold Spri 
ng Laboratory Press, (1989)) 0 CPR4 HA? £<7>§&gl£, ft4i1£49ptt&<£ 
tffeftitl't&^J: ( E . Harlow, D Lane, An-tibodies: A Laborator 

y Manual, Cold Spring Harbor Laboratory Press (1988)) e f> 7 y 

BJttU *LTJMafe*#iBfiMfcWCRlR^8«rtta50iM NaCl, 1% NP^lO, 0.1% 

SOS, 1% NP-40, 0.5% DOC, 5C&M Tr1s(pH7.5))f?§fl?1-<2> CWilson, |Q 
± 37:767(1984)) 0 «Dfl& j§#f % £ J: Vtgmtgj&VWi* . HAtfgfc * / * n - * 
/HJE'frfcJ: ifcftLfc* W<*R*15% SDS-PACEy^j:-c53-*f1- 
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±&<r>C?*l*y, Kt4»«fiW (ATCC^gt^ ft 75981^) £ % £ 

^X^-Ti : 

5 V?4v-fi % ' CGCGATCCGtCATWCrACTGAMTOCTC 3 ' (KyiJfHf-25 

1R<D®$hKW&tfi%i'yi->\<KMtZ>4'3<?>??\/*1-V 0. Mol. Biol, 19 
87, 196 947-950, Kozak M.) *^-fi 0 £tUi, £<7>GPRl£fc^ <Oft*!J^l 

3V7^f7-|i, 5 'CCCCATCCCXCTOyaOTTCrAMTO^3 ' (E5U#^ 26 ) 
necleanj BIO 101 Inc., La Jolla, Ca.) $-fflv>T> l%7#n-j*y 

frl t}#(i1-?)o ^^r, :^77^> ^ rfc^y * b7--t?BamHi-e?)Hi; 

^*_pRGl (pVL941^^^-<^3t^#:, TK) ^MaD^^f^SI* 
fflv^GPRl^>y^Hcr)%m^^*^fflv>i (*§iftKov>"C> Sumiers, M.D.fc 
j; (/Smith C.E. 1987, A manual ofinethods for baculovlrus vectors and in 
sect cell culture procedures, Texas Agricultural Experimental Station Bu 
lletin No. 1555£^fla<7>£ t ) „ £<0&3K^ ? - »i> Autographa californlc 

fr* (AdMV) (7)5£V> # U ^ K'J >7*nt- £ — > **UC#!:< 
ftljggxv Kjt^ l^T-^fBamHI(OiS.a&gEtttr^rOo •>57>")'fW (SV) 40?> 
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73, pVL941 is J: 0*PAcIM1-c* 4 (Luckow V.A.&J; tfSutmers, M.D. % Virolog 
y, 170:31-39) „ 

leanj BIO 101 Inc., La Dolla, GA)£fflv>T, DN*£ i %7#n-.xr 

7 7y*>Vn&£VW.')>m<{k'/9ZZ KV2£, T4 DHAijtf- Tit 
»1"&o *V>T. E coli HBlOlfflflair^Sli^t, *LTB*BanHIfrfljv*-t\ 
CPRljtte^ ^4^775 K (pBac-GPRl) HSe**. *n-V 

5 /i SCO 7*7 7, 5 KPBacGPRl* , 'J^^j^ya^g (Felgnert, Proc Natl 
.Acad Sc1. USA, 84:7413-7417(1987)) £fflv>T, 1.0^ goffiflgOiRfltftLfc 
A+a.n "J?^ ;u.x (fBaculoGold™ baculovlrus DNAj , Pharmingen San D1eg 

o, CA.) t tfcKn h5V77i^ ht4 0 

1 ^ g^BaculoCold™ 7 ^ ;v*DNAfc j & 5 ^ g^^^x ? KPBacGPRlfc , 50^ 1 
tns-XtSft (Life Technologies Inc., Galthersburg, NO) 

^x^f-VfcJD^l^w^jftfc^jjDU fi-frU -eUTSfiUTis^ 

(ATCC CRL 1711) (CTftTI-io 7>- h «\ *fcfcllOilfe*l*i»**«#t* 
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4* BJ"t& r Blue (Life Technologies Inc., Caithersburg) 

fe Technologies Inc., CaitherSburg % -cffi;fif£ <t CM* 

h|fc*U •ttTj|a»it^ao , >-<^^4r-d-tr±»*, 35rnnf 

fit, *OJ|tttR*L, -cLT^t-V&.fcO^x'f y*BfV»fcSP900 Iljg 
& (Life Technologies Inc., Caithersburg) KfiiJfcx.;&o 42b^P5^ n 5 ^ Ci 
<D" XV S fi^W S'sZtJ ~s (Amersham) ^«JpT* 0 10 

o 

ms f z> IS*o*£H n -c, little l JUno:*&-c£tti * *t*§ a • 
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(i)ttJHA: U-£ 

(iiimmfk: 2 6 

(iv) 3!*Sftm: 

(A) £ft: A->. ^-f>. ^JU7^5>, iryf, 

(B) #Jfe : ^7^- 77-A a— K 6 
(Orff : U-X?>Y 

(D)*M : -a.-v'r—v- 

(F)»M»# : 07068 

( v ) □ > £ a- :? -8ft*ffl L : 
(/Oflfttffl : 3.6 f^^7 h 
(B)3>ea-^- : IBM PS/2 
(O0S : MS-DOS 

(D)V7h9x7 : h 5.1 

(A) ffl«S# : 
(8) WISH B : m 

(0 : 

(A) tBSS#^: 

(B) ttilg(B : 

(vin)ftSA/*«5#r«« : 

(B) Sfit#^ : 36.134 

(C) H£/g2ffi## : 325800-270 

(ix)f8KlsI«l«f«: 

(A) «8S : 201-994-1700 

(B) fl/77-^X : 201-994-1744 
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(2)E^JS^io1«$ft: 

(i) &*»J<ottfe: 

(A)ft£ : 1 7 1 3iSS*t 
<B)33:«Bft 
(OMOft : -*M 

(ii) gE^J®a«:cDNA 

QCCX C OAaqr CATTCAACAT TTATTCAACC AAAAATACTA AOTCAOtfTCT ATACAAACTA 60 

ATOGXAOOAT ACAGCTATOC AAATATAOAA CACTAAA3TO TTACATOACA QATOTAStUO 130 

TAGTGAAATO OTQAAAAATC AOACAATOOT CACAOAOTTC CTCCTACTOO CATTTCTCCT 110 

CKKJCCCAAOO ATTCAGATOC TCCTCTTTG0 OCTCTTCTCC CTQTTCTATQ TCTTCACCCT 240 

QCTQGOOAAT 0OOACCATCC T3Q00CTCAT CTCACTOOAC TCCAQACTCC ACACCCCCAT 300 

GTACTTCrrC CTCTCACACC TOOCCOTCOT CAACATCOCC TATOCCTOCA ACACAQTOCC 3 SO 

CCAQAT GCTO OT QAACCTC C TO CAT C CAP C CAAOCCCATC TCCTOOCTO GTTOCATOXC 4 20 

ACTAOAL'l 1 1 CTCTXTTTGA OTTTT0CACA TACTGAATOC CTCCTGTTOO TaCTGATOTC 4 00 

CTACGATCGG TACOT Ofl CCA TCTQCCACCC TCICCOATAT TTCATCATCA TOACCTOaAA 540 

ACT CTQ CATC ACTCTaOGCA TCA C T I C C T O QACATOTGGC TCCCTCCTOO CTATQQTCCA 600 

■rOTOAOCCTC ATCCTAAGAC TQCCCTTTT3 TOG0CCTC0T OAAATCAACC ACTTCTTCTO 6 CO 

TOAAATCCTO T CTO T CCT CA OaCTOOCCTO TQCTOATACC TOXJCTCAACC AMJOOTCAT 720 

CTTTCAACCC TOCATCRTCA TCCTOOTOXW ACCACTCTOC CT O OTflCT O XI TCTCCTACTC 7§0 

ACACATCCTO OGGOGCATCC TGA30ATCCA OTCTOOaGAO OGCCQCAOAA AOOCCTTCTC 840 

CXCCTQCTCC TCCCACCTCT CCOTABTOOO ACTCTTCTTT OOfiAOCCCCA TCOTCATOTA 900 

CATGaCCCTT AAGTCCCOCC ATCCTOAOOH OCAOCAQAAS CTCCTTTTTC TTATTTTACA 9C0 

GTTCCTTTCA ACCC03AT0C TTAAACCCCC TQATTTACAA CCCTOAOGAA TOTAOA{JOGT 1020 

CAAOOdTOCC CTCCOAOOAO ACCACTOTOC AAAORAADTC ATTCCTAAQQ OOTQTOACAT 10 10 

TTOAACTOCC AOCCCCAOTT OCCCCtHOOA CTCCT9ATQC CCAATTATTO CCTCAACCCA 1X40 

OAAAAOTXTA CTCCC CT TTA ACTOTOCTTT ACTOACAOAA OOOCAAOCCT TCTCCaUTT 1200 

TTTaCAOATA AAATTTtACA TCTOTTQCAA TCATTOOOtT TCTAOOAOAT OTOOTI 11 A T 12C0 

CAOACAATTT TTTCTTTTAT TTCACAATTA CTTTAATATC TOTAAAATAA AOAATTATTT 1220 

TAAATCATTT TCCCAOTCCC AAAAOTTAAA TACACQCCAC TTACTTCTTT AACCAAATOA 1310 

TATAOTTTQO CTC7OT0TCC CCACCCAAAT CTCAT0TCAA ATTOTAATCC CCOCATOTCA 1440 

aCGOAOQOAC CTOOTOGQAO GTQATTQGAT CATOOOQAOO QATTTCCCCC TT0CT O TTCT 1500 

QTTG ATAgTO AA CQAOTTCT CAOOAAATCT QA TQffTT TAA A AOTQ CAQCA CTTCTCCCTT 1560 

TQCTCTCTCT CTCCTGCtOT CCCATQOTAA GACGTTOCCTT QCTTCCCCTQ OT0CTTCC0C 1C20 

CATOATTOTA CCTTTCCTOA GOCCTCTCCA aCCATOTOOA ACTOTQAQCC AATTAAACTT lfiflO 

CTTTTCTTTA QAAAAAAAAA AAAAAAAAAA AAA 1713 

(Z)Eyi)iS^2a)ffl«: 

(A) fid : 2 9 

(B) 3J : 

(C) »©» : 

(D) h*D$;- :B«« 
(xi)ffiyiJ:ffiJHJ##2 : 

Met Ber Ser Clu Met vai Lye Aan Gin Thr Met val Thr Qlu Phe 

5 10 15 

Leu Leu Leu Gly Phe Leu Leu Gly Pro Arg lie Gin Met Leu Leu 

20 25 30 

Phe Gly Leu Phe 8er Leu Phe Tyr Val Phe Thr Leu Leu Gly Ann 

35 40 45 

Oly Thr lie Leu Gly Leu lie Ber Leu Asp Ser Arg Leu Hie Thr 

50 55 60 



C50) 
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Pro 


Mat 


Tyr 


Phe 


Pha 


Leu 


Ser His 


Leu Ala val val Asn 


He 


Ala 


Tyr 


Ala 






65 






70 




75 


Cye 


Aan 


Thr 


Val 


Pro Gin 


Met Leu Val Asn Leu 


Leu 


His 


Pro 


Ala 






80 






85 




90 


Lya 


Pro 


He 


Ser 


Phe Ala 


Gly Cys Met Thr Leu 


Asp 

™ Mr 


Phe 


Tjfiu 


Phe 

* (AC 






95 






i no 

Xv V 




1D5 




Car 




hi. 


DID LtLC 


uiu uys Leu lbu Leu 


Val 


Leu 










110 






xxj 




120 


Met 


Ser 


Ayr 


b art 




vyr 


vax AID. 


xxe eye His Pro Leu 


Arg 


Tyr 


Phe 


lie 






4- « 3 






1 ^ A 

LJO 


135 


lie 


nCfc 


T*Vi v» 

Txir 


Trp 


Lye vax 


cys lie Thr Leu Gly 


He 


Thr 


Ser 


















150 






wys 


uxy 




Lou JbVU 


Axa nat vax hid val 


Sar 


Leu 


He 








*53 










165 


L«U 


Arg 


Y' A« ft 

LiBU 


rlu 


pne 


Cya Gly 


Pro Arg Glu He Asn 


His 


Phe 


Phe 








170 






X/S 




180 






HQ 


lieu 


ser 


vax i«eu 


Arg Leu Ala Cya Ala 


Aap 


Thr 
















190 


195 


Trp 


iiCU 


Asn 


vpin 


vax 


\Im 1 

vax 


xl a Phe 


Glu Ala Cya Met Phe 


Ha 


Lau 


VAX 


wxy 






n ft n 






205 




210 


**ro 


LQU 


wye 


Leu 


val Leu 


Val Ser Tyr Sar His 


Ha 


Lau 


Gly 


Gly 






215 






220 




225 


He 


Leu 


Arg 


lie 


Gin Sar 


Gly Glu Gly Arg Arg 


Lya 


Ala 


Phe 








230 






235 


240 


Ser 


Thr 


Cya 


Ser 


Ser 


His Leu 


Cya Val Val Gly Leu 


Phe 


Phe 


Gly 


Ear 






245 






250 




255 


Ala 


He 


val 


Met 


Tyr Met 


Ala Pro Lye Ser Arg 


His 


Pro 


Glu 








260 






265 




270 


Glu 


Gin 


Gin 


Lyc 


val 


Leu Pha 


Leu He Leu Gin Phe 


Leu 


Ser 


Thr 








275 






200 




2B5 


Pro 


Mac 


Leu 


Lye 


Pro 


Pro Aap 


Leu Gin Pro 














290 




295 







(2)EW^3tf)1f$&: 
(OEyiJcDfrfe : 

(A) ££ : 2 18 

(B) SSI : 

(D) h#Dv- : HJSW 
<ii)BW<0ll»: cDNA 
(xl)rE^J:K?nj##3 : 

TCfccrxTW oaumnooo tacooocccc ccctcqwt csjactctiltc cwaaoctto co 

ItATCOAATT CDOCW3»OC COOGCTCOOA OAOmUACOO AACCTOOOCr wbuca™ "S 

TXTGATTTQA. TUATOOAQCC AACACWOOO ITOOWTOO ^OTTOAA OCTCAOOCTA 1B0 

XAAAOOTTCC TOOAOTHOAC OATQOAOCCA TAACTCGAAC COOAOTCTOT GAATUAAOCC 210 

AGOACAXA0 CWCACCTOO COATGOTOCC AOaACCOOAA OAOGAOCCAO AQOAOOAaCT 300 

^OAAOQAQ CCAOAATTOC TtflVlUTU GA OCCGCCATAO 0ACCCAOA0O OgrOOCTAO^ 3" 

QCCTGAGAAT GCAWUCilTG CTQGA0CCAO WOOOAAOCC WOCTOOAfl C^TTTCG 420 

■reCTOACGGA AAADGACTQG CCAQAOCCOA A0CTOCCACC AGQOACACOT OACCATTCTC 4»0 

SacScMT TOaSTSic CCACTOACTT CWCTUJUCO ACTCTOOACC AOCTT QAGAA 540 

OAOOCCICAC CXOAOTCCCT CHGCCaCATC GGCCCTCGAG CACTAC CC Afl AOTAOTTOTQ <00 

3CT7AGCCC00 CaGOOOTTA ACffrOCOOCO TOOATTCAAC ACAOCTTUOA ^CCCAOAGC 660 

rraOAOOCCC CCGTOCTTOO CCCAATTGAG WiCmWn CAOT CCATCC COAOOaOOTT 720 

rrrr-TChrrir AATCmCACA CC CCTl I A TT ATTCACCATQ OTTCCTOaCA CCTOCTTAOC ^B0 

wSSoS ^TAOO^C A0OOOTOTTA CTOOOOOTCO AAOAAflCXAfl 840 

cacaqaoaca wooiAflaac cAoaoaTcao cgccacoocc tocatgaibc ccacattwoc joo 

SCTOOCTO ATQAOATOCT CCTCCCCCCC T0CTOACAC0 AC0T0CACCA CATTCCTTTO 960 
CAOaWOCOO OCTOCCCCAC AJ3CAAOCTQO COCACCTOOO CACCATCCAA AATACAOCTT 



1 1-503012 



CTITCCCrO Q 
QCCAGTQAQA 
CCTACCTCTT 
OTTCCTOOGG 
CATCeCCOJTQ 
T gQCCQCOT Q 
GCCIGOCGAC 
CCTCACCOOC 
GOTO0CTGTO 
GCATGTCAOC 
CA TCAT CCTG 
TOCTTTAGGC 



ATTTQOAA30 
C TAAC TCTCC 
CCTCATCTTC 
CAOOOCTT0C 
OXOCOTCACC 
O TCATO CTCA 
TCCTBOCACT 
TCCIATTT90 
TACACCCOCA 
TOCCACCCCC 
gggO C CTTCC 
TOTCAGTCCT 



CACCTTCC3C 
ACTATACATC 
ACCCACTGAT 
AAATCCAC&C 
TCCTQCAGCC 
TTTOTTCCCT 
CTGTGTOAAA 



COCCTTCICC 
CTCTOCCOW3 
CGACTC C ACC 
CCCCTOAIUA 
CCOOCQATCC 
TT ACT OAOOO 
TTOTTATCCQ 



TOWJAOCTTT 
0C3CCAATCT 
CACACTOTCC 
TOOACACAAA 
gCACT OTUAT 

TToroaoccT 

CCCTCTCTTOC 
COTTCTCGOC 
TTTTCTTCTA 
CC TACCO AOA 
TCCTCTCCTO 
CCAAJCTCCT 
ATQCTOCTCT 
TQCTQCQCQT 

ogAg qiqccfc 

I'lTTAO CTAC 

cxtotoogtg 

ACTAdTCTA 
TTAATTTCOA 
CTCAC 



gcttccu.lt 
GTccacoocT 

C CO CACAO CX 
CCTCACTOCO 
GgCC OTCCAP 
CTOCCTOGCT 
CCIQQA CCOC 
TCTP TCCABC 

cxTtccaacoo 

OACCACOCTC 
SACACCAOaC 



CCATTAACCA 
QACCTCCTTC 
CGACTTTCAC 
TCOOTQQCCA 
CTOCACAOCC 



CTACTCTTOC 

accTCcaccA 

CCACTGOCAT 
CTTGAACTAC 
CTCCTOOCTC 
OAOOGOCQCC 
GCTTOOCOTA 



TCC£CACOCA 

creel rcTcr 
ooaotccaoc 
m3cctcgtca 
caootogtac 
aaotacttcc 

C0A0AT0CT3 
OTCC ACC QQC 
CATOCTTCCC 
AOCCCTAtfCC 
AACCCAACCT 



CTGACOWCT 
GCGGGCOTGC 

ttcacccctc 
cactgctocc 
occtgcccco 

TOOOCCTOCT 
TCCCACCCCT 
TCCTOCTCAT 
CCATCCCAOA 
AOA C T gTTgT 
TGCTCCTQGA 
TACXOTTGOC 
AG ATCCQCCC 
GA0TCTGTCC 



CGCAACCAAC 
OCTCCCOAAT 



ATOTOOTCA TAQCTCTTTC 



ioeo 

1140 
1300 
1260 
1320 
1380 
1440 
1500 
IS60 
1G20 
1(00 
1740 
1800 
1860 
1>20 
1>I0 
2040 
3100 
21(0 
J 1 85 



(A) ft* : 3 9 37Sy 

mm: rsyes 

(C)«OR: 

(TO MJ*as;-:lMHfc 
<xi)EW:BJWMM : 

Met Arg Pro Thr Trp Ala Gly Trp 

5 

Pro Ala Asp Thr Arg Cya Thr Thr 

20 

Ala Pro Cln Cln Ala Gly Ala Pro 

35 

Leu Phe Pro Trp He Trp Lys Val 

50 

Leu Thr Thr Asp Val Val Pro Val 

(5 

Leu Ser Ala Ala Asp Lou Lou Arg 

80 

HiB Val Pro His Cya Pro Arg Thr 

95 

Trp Phe Leu Arg Gin Gly Leu Leu 

110 

Val Ala Thr Leu Leu Ala He Ala 

125 

Met Ala Val Gin Leu Hie Ser Arg 

140 

Met Leu He val Gly val Trp Val 

155 

Leu Pro Ala His Sar Trp His Cyo 

170 

Ser Arg Met Ala Pro Leu Leu Ser 

IBS 

Ala Leu Ser Ser Leu Leu Val Phe 

200 



Leu net Arg 

10 

Phe Leu Cys 

25 

Gly Hie Hie 
40 

Arg Gly Leu 
55 

Arg Leu Thr 

70 

Gly Arg Gly 
65 

Ala Arg Leu 

100 

Asp Thr Aan 

115 
Val Glu Arg 

130 
Leu Pro Arg 

145 
Ala Ala Leu 

160 
Leu Cya Ala 

175 

Arg Bar Tyr 

190 
Leu Leu Met 

205 



Trp Cye 
Ser Gly 
Pro Lys 
Leu Pro 
Leu Arg 
Leu Pro 
Ser Leu 
Leu Thr 
His Arg 
Gly Arg 
Gly Leu 
Leu Asp 

Leu Ala 
Val Ala 



Cya Pro 

15 

Arg Ala 
30 

Tyr Sar 
45 

Pro Pro 
60 

Ala Asn 

75 

Leu Pro 

90 

Glu Gly 

105 
Ala Ser 
120 

Ser Val 

115 
val Val 

190 
Gly Leu 

165 

Arg Ser 

ISO 

val Trp 

195 

Val Tyr 

210 



(52) 
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Thr 


Ara 


Ila 


Pho Phil 


Tvr 


Val Aro Aro 


Aro 


Val 


Gin 


Ara 


Met Ala 






215 




22 0 








225 


Glu 


Hi a 


Val 


Ser Cva 

230 


Hla 


Pro Ara Tvr 


Ara 


GlU 


Thr 


Thr 


Leu Ser 

4#*wU *w A- 












235 








240 

■^P 


Leu 

VP VP W 


Val 


Lvs 


Thr Val 


Val 


lie Ila Lau 


Glv 


Ala 


Phe 


Val 


val Cva 






245 






2S0 








255 


Trp 


Thr 


Pro 


Gly Gin 
260 


val 


Val Leu Leu 


Leu 
265 


Aap 


Gly 


Leu 


Glv Cvs 
270 


Glu 


Ser 


Cys 


Aan Val 


Leu 


Ala Leu Glu 




Tvr 


Phe 


Lbu 


Lau Leu 

** w *■ A#e» wi 






275 






280 






285 

■F w v 


Ala 


Glu 


Pro 

* • mr 


Thr Ser 
290 


Leu 


Val Aen Ala 


Ala 

«a«%9 

295 


Val 


Tvr 


Ser 

w W & 


Pvft Ara 
300 




Ala 


Glu 


Mat A.ra 
305 


***** 


Thr Ph* Rfrt 


At* ci 

310 




Ton 




JUtlU MX 

315 

v A mW 


val 


Pro 


Pro 


Pro val 


His 


Pro Arg Val 


Cys 


Pro 


Lau 


Tyr 


He Leu 








320 




325 






330 


Cys 


Pro 


Gly 


Arg Cya 

335 


Gin 


Ris Ser Hia 


Hie 

340 


Ala 


Ser 


Arg 


Glu Arg 

345 


Pro 


Pro 


Thr 


Asp Gly 

350 


Leu 


His Pro Leu 


Ala 

355 


Thr 


Leu 


Aan 


Tyr Ser 
360 


Gly 


Thr 


Arg 


Gin Ala 


Thr 


Ann Pro Gin 


Pro 


Leu 


Met 


Thr 


Cys Gly 






365 






370 








375 


Cya 


Ser 


Trp 


Leu Aan 
380 


Pro 


Thr ser Cys 


Arg 
385 


He 


Pro 


Ala 


Ala Arg 
390 


Gly 


Ha 


His 



















(2)E^#^5COt**ft: 
(i)gam>#fe: 

(A) ££ : 1 4 7 4£K» 

(B) S§:'«gfc 

(D) h*P^-:ia«tt 
(ll)iaW<08«: cDNA 
(xl)Ejnj:BH?rJ#^5 : 

COQCACOAOC ATAAGAAOAC AGAQAOAACT OAOTATCCTC CCJUmOOTOA CACTGOAAOC €0 

AATGAACACC ACACTAATCC AACCCTTCAA CAOArCTAAO COQTGCCCCA AACA CACT CO 13 0 

OATAOTACAO CTGOTATTCC CaGCCCTCTA CACAO 1 OUT I TTCTTGACCG CAATGCTGCT 190 

GAATACTTTO QCTCTCTOOO TOT TT O TTC A CATCCCCAOC TGGTCCACCr TCATCATCTA 240 

CCTCAAAAAC ACttTOSTOO CCOACTTOAT AATOACAOTO ATOCTTCCTT TCAAAATCCT JO0 

CTCTQACTCA CACCTCWCAC CCTOGCAOCT CAQAOCTTTT OTOT UM HT TTTCTTCQGT 3«0 

CATATTTTAT OAGACCATOT ATCTaCOCAT AflTOCTffTTA GGCCTCATAG C CT IT C ACAQ 420 

ATTCCTCAAC ATCATCAOAC ITTTQ AQAAA TATTTTTCTA AAAAAACCTO VH^XG AAA 490 

AACOOTCTCA ATCTTCATCT GGTTCTTTTQ GTTCTTCATC TCCCTGCCAA ATATCATCTT 540 

GAGCAACAAQ GAAQCAACAC CATC O TCT O T QAAAAAGTGT G CTTCCTTA A AOOGGCCTCT 600 

O00GC7OAAA TOOCATCAAA TOQTAAATAA CATATQCCAO TTTATTTTCT OOACrOTXTX 660 

TATCCTAATO CTTOTOTTTT ATO TOOTT aT TOCAAAAAAO TATAIX3ATTC TOATAOAAAO 720 

TCCAAAAOTA AOOACAQAAA AAACAACAAA AAQCTOGAAC OCAAACTATT I tgr X C f OO T O 790 

OCTGTCrrCT TTOTXJTOm TOCTCCATTT CATTTCCCCA OAOTTCCATA TACTCACACT 94 0 

CAAACCAACA ATAAGACTSA CTOTAOACTO CAAAATCAAC TOTTTATTQC TAAAfiAAACA 900 

A CTCTCTTTT TOCCAGCAAC TAACATTTOT ATC5QATCCCT TAATATACAT ATTCTTATCTX 9(0 

AAAAAATTCA CAGAAAAOCT ACCftTGIATO CAAOaOAOAA ABAC CACAO C ATCAAOCCAA 1020 

CXAAAATCATA QCAOTCAOAC AOACAACATA ACCTTAO0CT OACAACTOTA CATAOOOOTA 1010 

ACTTCTATTT ATTQATQAGA CTTCOOTAOA TAATOTOOAA ATCCAATTTA ACCAACAAAA 1140 

AAAflATTCOQ GCAAATOCTC TCTTACATTT TATTATCCTC OTOTACAflAA AAOATTATAT 1200 

AAAATrTAAA TCCACATAOA TCTATTCATA AflCTCAATCA ACCATTACTA AflAGAATOCA 12<0 



(53) 
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ACAGGMfcC* AOAOOTCATT ATTTGTTTCT ' ITLl ' I «l ' n ' l TTTTnTm 1320 

AATTT^AAOA QCXTTTCKCt TTAACATTTT OOAAAAQACT QTATATCCCT 12 BO 

ACAAACC TCC CCTCCAAACA CCTTCTTAG& TTCTTTTCCA CftATTCXCAT AACXCTACTC 1440 

crmtrrocc ccttaaatot agatttotto ociu 14 t« 

<oe?j<a#fe: 

(A) fiS : 2 9 3Tiy& 

(B) 3>: 7^68 
(OlflCDft: 

(D) htfPv- :ifi«ft 

(ii)E?j<z)aia: j?>;^« 

<ii)EM:BW*#6 : 

Met Aan Thr Thr Val Met Gin Gly Phe Asn Arg Sar Lys Arg Cys 

5 10 15 

Pro Lys Aap Thr Arg lie Val Gin Leu Val Phe Pro Ala Leu Tyr 

2D 25 30 

Thr Val Val Phe Leu Thr Gly Ila Leu Leu Asn Thr Leu Ala Leu 

35 40 45 

Trp Val Phe val "Mia He Pro Ser Ser Ser Thr Phe Ila 11a Tyr 

50 55 60 

Leu Lye Ae« Thr Leu Val Ala Asp Leu lie Met Thr Leu Met Leu 

€5 70 75 

Pro Phe Lys He Leu Bar Asp Ser Hie Leu Ala Pro Trp Gin Leu 

80 85 90 

Arg Ala Phe Val Cys Arg Phe Sar Ser Val lie Phe Tyr Clu Thr 

93 100 105 

Mat Tyr Val Gly Ila val Lau Leu Gly Leu He Ala Phe Aap Arg 

110 us 120 

Phe Leu Lye He He Arg Pro Leu Arg Am Ha Phe Leu Ly» Lys 

125 130 135 

pro Val Trp Gly Lya Thr Val Ser He Phe He Trp Phe Phe Trp 

140 145 150 

Phe Phe lie Sar Lau Pro Asn Met He Lau Ser Aan Lye Glu Ala 

155 160 165 

Thr Pro Ser Ser Val Lye Lys Cya Ala Sar Lau Lye Gly Pro Leu 

170 175 1*0 

Gly Leu Lys Trp His Gin Met Val Aon Aan He Cys Gin Pha Ila 
7 185 190 195 

Phe Trp Thr Val Pha He Leu Met Leu Val Pha Tyr Val Val He 

200 205 210 

Ala Lya Lya Tyr Met Ila Lau Ila Glu Ser Pro Lye Val Arg Thr 

215 220 225 

Glu Lya. Thr Thr Lya Ser Trp Lya Ala Lye Tyr Leu Leu Ser Trp 

230 235 240 

Leu Ser Ser Leu Cys Val Leu Lau Hit Phe He Ser Pro Glu Pha 

245 250 255 

His He Leu Thr Val Lys Pro Thr He Arg Leu Thr Val Aap Cya 

2€0 265 270 

Lye He Aon Cya Leu Leu Lau Lye Lye Gin Leu ser Phe Trp Gin 

275 290 285 

Gin Leu Thr Phe Val Trp He Pro 

290 



(54) 
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(A) fi£ : 1 30 lifigtt 

(B) Sl:«g& 

(C) «(D»:-*«ft 

(D) h7pPv-;Ktttt 
(ii)E^JOflWS: cDNA 
(xi)Sfll : EM##7 : 

"TT00OTAT TTCTQAQAAA AAOGAAATAT TTAXAAAACC ATCCAAAGAT CCAOAI*ATT 60 
£££££ II2? WTrA T *»«*TO AATCTOAATC CCAAAOGAOA CTMAflCTOA l" 

"xrnoxca tg cctttac c atoctaaocc ttawScctc ieo 

5 CX ™? T C SSSSlSifl CCTTTAAOTA CACnTOTAr GGOTOCATOT TCAcStSt 340 

OTTTOTCCTT OOGTTAATAT CCAATTQTTJT TOCCATATAC ATTTPCATCT CCO TCCTCA A J 00 

*^ ?*?* T ££5P AC ** CTTACAT GAT TAACTXWCA ATOTCAQACT TOCTTTTTOT 310 

TmACTTtA CCCTTCAOQ A TrrTTTACTT CACAACACGQ AATTGOCCAT TrQOAOATTT 4 2D 
tSE22£2 ?A S yy W TOCTOTTTTA TACCAACATO TACCGAAC» TTCTOTtSt 0 

tSISSS^ Sg SSSS ^XVrmC CCATTTAAGT CAAAOACTCT 540 

£K£J£SS!£ ACATTQTTTC ACATGOCOTO WTTAACia TOATCWWGO 600 

oc cOTri nu ttcwttctac ccactctcag gqtaacaatq cctcaoaaoc mo 
SSSSSE £2^**™ v* 2 *™™ ctct caaoca TrcrAArrrr 720 

Sl?^ 7 " 7 ™Z CCTCT AATTTTAAAT CTAACTTQTT CIAOTA3T30T 7*0 

S££££i£2 ! TAACCAA AC ££™g! !gT ^AOAAO C AAAATAAAA AAACTAAOOT »4 0 

SS^S ™SSr WTfTOTTTC lUU.iUIHJ CTTACAATAT 900 

SSSSS 73^222^ SYIS*** 0 "^CATTT OTTAArrOCT CWnXBTOCJC 9<0 

££2£5?S £2ST22SJ SJilS*"" ™™™ct crnrccAxcr o rorrrrro A 1020 

CTCTOTCAOCi ZnSnSiirT ^Tn&mf^S *ATTCAGAAT TCAATAAAAA TCAAAAACTC 1010 

£25i£2!£T rCAOAspXTTC TOAACTTCAT GCTOCAOAOA ATJTTATTCA 1140 

aCATAACCTA CAOACCTTAA AAAOTAAOAT ATTTOACAAT OAATCTTlCTtl CCTQAAATAA 1200 

AACCATTAOQ ACTGACTQGO ACAOAACTTT CAAOTTCCTT OkACTOTBAA AA0TGTCTTT MIO 

TrOOACAAAC TATTTTTCCA CCTCCAAAAfl AAATTAACAC A "JJ 

:2)E5ij#^ s<nmm: 

(A) ft£ : 3 447^8* 

(B) ffi: 

(C) »CD» : 

(D) h^D^-:ifi[«(tt 
(xi)B3^J : ffi?*J#^8 : 

Met Val Ser Val Aon £er Ser His Cys Phe Tyr Aan Asp Ser Phe 

5 10 15 

Lye Tyr Thr Leu Tyr Oly Cye Met Phe Ser Met Val Phe Val Leu 

20 25 30 

Gly Leu lie ser Aan Cye Val Ala lie Tyr lie Phe He Cy» val 

33 40 45 

Leu Lys Val Arg Aan Glu Thr Thr Thr Tyr Met He Acn Leu Ala 

50 55 60 

Mac Ser Aep Leu Leu Phe Val Phe Thr Leu Pro Phe Arg He Phe 

65 70 75 

Tyr Phe Thr Thr Arg Aen Trp Pro Phe cly Afip Leu Leu Cye Lvb 

«0 85 90 

He Ser val Met Leu Phe Tyr Thr Aen Met Tyr Gly Ser He Leu 

95 100 " 105 

Phe Leu Thr CyB He Ser Val Aap Arg Phe Leu Ala He Val Tyr 

110 _ US 120 



(55) 
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Pro Phe lya 
Val Cys Thr 
Ala Val Phe 
Glu Ala Cys 
Leu str Arg 
Pro Leu lie 
Leu Thr Lye 
Lye Val Lou 
Cya Phe Val 
Arg Thr Gin 
Thr Mat Tyr 
Phe Aop Pro 
Ser He Lys 
Phe Ser Glu 
Gin Thr Leu 



Ser Lye Thr 
125 

Gly Val Trp 

140 
Val Gin £er 

155 
Phe Glu Asn 

170 
He Val He 

185 
Leu Afln Val 

200 
Pro Val Thr 

215 
Lya Met He 

230 
Pro Tyr Aan 

245 

Thr Phe Val 

260 
Pro He Thr 

275 
He Val Tyr 

290 
Mac Lys Asn 

3D5 
Val His Gly 
120 

Lya Ser Lya 

335 



Leu Arg Thr 
Leu Thr Val 
Thr His Bar 
Phe Pro Glu 
Phe lit Glu 
Thr Cys 6er 
Leu Ser Arg 
Pha Val HIb 
He Asn Leu 
Asn Cys Ser 
Leu cya lie 
Tyr Phe Thr 
Trp Ser Val 
Ala Glu Asn 
He Phi Asp 



Lye Arg Asn 

130 

He Gly Gly 
145 

Gin Gly Aon 
160 

Ala Thr Trp 

175 

He val Gly 
190 

Ser Met Val 

205 

Ser Lys, He 
220 

Leu He He 

235 

He Leu Tyr 
250 

Val Val Ala 

265 

Ala val Ser 
280 

Ser Aap Thr 
295 

Arg Arg Ser 

310 

Phe He Gin 

325 

Asn Glu Ser 
340 



Ala Lys He 
135 

Ser Ala Pro 
150 

Asn Ala Ser 

165 

Lys Thr Tyr 
180 

Phe Phe He 

195 

Leu Lye Thr 
210 

Asn Lya Thr 

225 

Pha Cya Phe 
240 

Ser Leu Val 

255 

Ala Val Arg 
270 

Aan Cya Cys 
285 

He Gin Asn 
300 

Asp Phe Arg 

315 

His Asn Leu 

330 

Ala Ala 



«>e?mw 9 <Ditm : 

(OBflWWfi: 

(A) £5 : 3 0ifi**t 

(B) S!:&K 

(C) «acD&:-#II 

(D) htfay-iBSMR 
(ii)SBFJCDSS: *yd*9l'*f'V 

GACTAAAGCT TAATGAGTAG TGAAATGGTG 30 

(2)Bm#4l 0<D«f?B: 

(i>EJW>*fi: 

(B) Si :®S 

(C) «<7)» : -*« 

(d) h#D-/-; mm 
(i i) ftmnam -.tvizt? v** h 

(xi)E?l :B£?iJ#^l 0 : 



GAACTTCTAG ACCCTCAGGG TTGTAAATCA O 



31 



4 



(56) 1 -6030 1 2 

iDSMmm loom-. 

(A) 54 : 3 OfelStt 

(B) S : 

(o»<o« : 

(D> : 
<xi)Bai:EW##l 1 : 

GACTOAACCT T3UTC&GCCC CAC&TO03CA 30 

m&mmm 2 <z>«f«t : 

(l)E5>J©ftfe : 

(A) £3 : 3 2&£# 

(B) 3! : fttt 

(D) h#Dy- : Bfttt 
(li)E«©8jR: *U^^U*^H 
(xi)E?iJ:ie?iJ#^l 2 : 

GAACTTCTAQ ACGAACTAGT COATCCCCCC G6 32 

(2) £59*4*1 3 4>tt»: 
(i)E?"J<7>#&: 

(B) S! : &SS 

(C) «©ft : -*« 

(D) h#DS^- 
(xDEFJ : E9tt4l 3 : 

SACTAAACCT TAAT0QC3TC TTTCTCTGCT 30 

(2)EJW»1 4<D««: 
(i)EW0»fi : 

(A) * 3 : 3 0J££# 

(0««)* : -*« 
(D) b#ov>- : pMHtt 



(57) 
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<xi)SE?iJ: E*l#ei 4 : 

CAACTTCTAG ACTTCACACA CTTCTACTAT 30 



(2)E3Wtl 5£>ti(tf8: 

(A) ££ : 3 0#»*fr 

(B) S:«K 

(D)V tfiSMX 

CACTAAACCT TAATGGTAAO CGTTA ACACC 30 



<l)E7!0>tt& : 

(A) ft2 : 3 lS32t 

(OMOft : -*» 

(D)h#DS?-:SIWjt 
(ii)E5iJoaS : *U JJJf^fF 
<xi)E?l:E*!#*l 6 : 

GAACTTCTAG ACTTCAQGCA GCAGATTCAT T 11 

(B) S : 881 
(QMOJk : -*« 

(D) h#ay-:ia« 

<ii)EJ« :E*HMl 7 : 

GTCCAAGCTT SCCACCATGA CTACTGAAAT GGTG 34 



(l)E?'J<P**fe : 

(A) fiS : 5 8&£tt 

(B) S 
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(C) «B(D»:-*«a 

(D) htfOS?- : ftlltt 

(i 1) &M<Dm& : * U 3* f H 
(xi)ffi5iJ:B25iJ#^-l 8 : 

CTACCTCGAO TOMCOTM TCKKKIACBT OTTATOOOTA GCAOOOTTOT AAATCAOO 59 



(B) SI : &K 
(D) h#DS>- 
(xDEFJ : R?"J##1 9 : 

GTCCAAGCTT GCCACCATOO TTGGTGGCAC CTQG 34 



(Z)E7!!#^2 0©ffi$8: 
(i)E?iJ0ttft : 

mm : 

(D) h#oy- : jflfiBtt 
(xi)E?iJ:E5iJ#*l2 0 : 

CTAflCTCOAG TCAAOOSTAO TCTOOQACOT COTATOMTA OCWJTCKJATC CCCCOTQC SI 



(i)E?!l0«re : 
(A)gS : 3 

mm mm 

(C) *©SC : -*« 

(D) h#ns?- :&tttt 

(i i) E5>JO«« : * U 3 55 * l/*? K 
(xi)E?0:E?iJ#^2 1 : 

GTCCRAGCTT CCCACCATGA ACACCACAOT AATO 34 
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(A)S£ : 6 lift*** 

mm-, mi 

(C) H©»:-*i8 

(D) h#Dy- : ifiM^ 

(xi)E?JJ:E3 f iJ#^2 2 : 

CTMCTCaAO TCAAOCOTXO TCTOOOACOT C0TAT0O07A GCAAQOGATC CATACAAATO <0 

61 

(Z)S£?iJS-92 3<7DfitSS: 

(A) S3 : 3 4&£tt 

(B) &:«ffi 

(C) #©»: 

(D) h#D->-:ifi»tt 
(ii>E#ia>fB9S : V-Xf-Y 
(xl)E?"J : E?U#^2 3 : 

CTCCAAOCTT QCCaCCATGG TAAGCCTTAA CAQC 

(2)E^]#^2 4<OWffi: 

(A) * a : 6 lftStt 

(B) S : &S6 

(0«©«k : -*« 

(D) h*oy- : ifttRK 
(i DEHOSM : * 'J if % 9 H 
(xl)BW:EW#«5-2 4 : 

CTAaCTCOAO TCAAQC3XAG TCTOOOACGT CGTATBOOTA aCAOOCAaCA GATTCATTOT SO 
c «1 

(2>B*MM*2 5<Ptt$8 : 

<i>EW©»fi : 

(A) S$ : 3 OifcSif 

(B) S:feSt 

(I OEMotM : * >J =fjc £ U*^ H 
(xi)EW : E5>J$**2 5 : 

CGGGATCCCT CCATOAGTAO TCAAATGOTG 
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(i)E5flO»fi : 

(C) »<0» : -*« ' 

(D) b#a«>— :Mltt 

(xi)E5iJ: E?iJ#^2 6 : 



COOCATCCCQ CTCAGGCTTC TAAATCAGG 
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I B. KlKU» SEARCHED 



J Mirirr.um onetime nuuon searencti ivaiMi'i^aion HViiom Mil.>%eu t>» catsitkatun «ynr.p\iiii | 



! :;s -35:6. :. c 2.3. s:o.:. 5:o^jq :*3 ::. 5?6 :3.j.;4.3i 



Oocuiccwaiion icarcntd oiher L*un min.mim jocumcnunoo n» \tk «v.rnt ihot tuvo do«un>tfnui art mcuiiMu m u»« fttlaa itirvncd 
NONE 
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CUMion of rfmitw*, wbli adtouion, when tppropritfto, of ihc reisvul pu«ZM 



NATURE, Vol. 361, issued 28 January 1993, K. Raining et 
"Cloning and expression of odoren: receptors", pages 
353-356, sea Figure 1 on pag§ 354. 

Proceedings of the National Academy of the Sciences USA, 
Vol. 89, issued October 1892, P. Nef et el., "Spatial panern 
of receptor expression in the olfactory epithelium", pages 
8948-8952, see Figure 1 on page 8949. 
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Box I Ohsortbttfti >*♦««■*■ eertsie cfelmi **ere found unwerrhabar (Coetiaeetkn of litre 1 of ftm start) 



This laemauonel report raa not been csuhfcihed in ropaa ot coub cbirftj »r,Ucr Aruck I7f2<a) for uie lotlowuit rcaaonr. 
I. r™| Clalma Noi.: 

hecouietftey relate to lUOnecl matter run ro^uiivj :d be scorcrcu by (r.ti AuUiumy. nameiy: 



I 



rn citiiw Noi.: 

bOCtutethey relate to pins of (he ;ntam>ttonaJ application ibot da not conpiy with the pnBteribed ftquifcmcQteto luch 
an extent thai nn meaningful International tearch con be cflmej out. t?«ificaUy: 



3. □ Claim Noa.: 

ib»y wo dapendem etiinu end u% not shifted in accordance with (he aonnd wd third acr*cm*» of Rub 6,4(i). 



Boa II ObMrntiom where unity of Intention b befcte* (Cootaauatkw of Item 2 of flm ihort) 



Thli IntnnulioniJ Searching Authority found mukipb invenuofu in <hia intarnaibnal ippliotiion. M toliowt: 



i. 
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2. [xj Aa all amaohibl* cUima could be eeaiohed without ef fort j unify in t an add Lionel fee. thli Authoriy did not Inrlw payment 
of *ny additional fee. 

5- £ AeoeJy eocneof the required •dJ&brui Mmrch (c«i were tuuJy paid by <ha applicant, irae iroemaiioaai icarch repen oeven 
oeriy An— alafcna for which be* weao paid, •pactfeajly ctaJbne Nob.: 



4. [j[ No required additional eanreh fees ware linMty paid by tho apptJoai*. Coraeaqunrniy. Ihia intormbonal aacvei report la 
l eac ri t tt d 10 Uaa irwcetioa flrat taentiooed in (ho oleoma; a La ecvored by abima Noe.: 
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BOX II. OBSERVATIONS WHERE LNITY OF INVENTION WAJ LACKING 
This ISA launi mullipU inventions <u folk) wi: 

Hit application conuint tne kUowmp ^uruioru or (roups o,' invention! which art not jo linked is 10 wrm a vnwle 
invinuve uonc«pt Under PCT Rulu 13.1. 

Group 1. claims 1-12 and ZS-3,. drawn to a nucleic acta encoding a puuuvc receptor protein, rnc pnntm encoded 
l.-.ercoy, Jtid prOcn*«t ot Uie. 

Groap 11. cliirt 23, drawn u> an antibody which hinds to * proton of Orvup U 

Croup ill, cUirri 34-77, draws to • compound of undefined structure and chemical composition and methods of using 
list compound. 

The invention* iUled as Croup* I, Q and HI do not rclala to • i ingle inventive concept under PCT Rule 13 I bcciuso, 
under PCT Rule 13.2. Ihiy lack the same or Corresponding lpocuJ technical features for the th (lowing reasons: 

The protein and nucleic acid of Group J, iha antibody of Group II and the compound of Group HI are chemically and 
etruetifalljr unrelated and do not there a co on wa n teehaioeJ feature. AooardinaJy • the claim* ere not as linked by » 
tpecial tnohninal feature within Iho moaning of PCT Rata 13.1 h>uia farm a •ingle inventive 
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9308-9313, see Figure 2 on page 9311. 

Proceedings uf the National Academy of the Sciences USA, Vol. 
90, issued May 1993, L. Rohrcr et ah, "Cloning and 
characterization of a fourth human somatostatin receptor", pages 
419M200, see Figure 1 on page 4197. 

FEBS LETTERS, Vol. 298. issued February 1992, N. Iwai et al M 
"Idcnaflcaticn of two subtypes in the rat type I angiotensin II 
receptor", pages 257-260, see Figure I on page 258. 

SCIENCE, Vol. 244, issued 05 May 1989. F. Liben ei al,, 
'Selective Amplification and Cloning of Four New Members of 
the O Protein-Coupled Receptor Family, pages 569-572, see 
entire document. 
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Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



£1 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




